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ABSTRACT

The results of the 1983 resource assessment survey of groundfish stocks
inthe Aleutian Islands region is presented. During July-Novenber 1983, two
NOAA research vessels used by the Northwest and Al aska Fisheries Center of
the National Marine Fisheries Service (NMFS) and a | arge Japanese stern
traw er chartered by the Japan Fisheries Agency (JFA) successfully conpleted
sampling 377 denersal trawl stations. Species encountered in highest

abundance include wall eye pollock (Theragra chal cogramm); giant grenadier

(Al batrossia pectoralis); Pacific ocean perch (Sebastes alutus); Pacific cod

(Gadus macrocephal us); and Atka mackerel (Pleurogranmus nonopterygius.).

Information on the principal species occurring in the catches includes catch
rates, bionmass estimates, distribution and abundance, and size conposition.

Individual traw station locations by vessel are also presented.
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| NTRODUCTI ON

The Northwest and Al aska Fisheries Center of the U.S. National Marine
Fisheries Service, and the Far Seas Fisheries Research Laboratory of the
Fi sheries Agency of Japan (JFA) conducted the second conprehensive resource
assessment survey of the Aleutian Islands during July-Novenber 1983. Two

NOAA research vessels, the MIler Freeman and the Chapnman, and a Japanese

stern trawer, the Datio Maru No. 38, used otter trawms to survey the denersa

fish and invertebrate resources found on the continental shelf and upper slope
from Stal emate Bank west of Attu Island to Unimak Pass including Bowers R dge
(Fig. 1).

The primary objectives of the survey were to collect data on the biol og-
ical paranmeters of the principal groundfish and invertebrate species encoun-
tered during the survey and to nonitor their change with tine. These include
estimates of the distribution and rel ative abundance, growth and | ength-wei ght
rel ati onships, and the size-sex-age conposition by species. Appendices to
this report contain |ength-weight relationships for 11 principal species and
surface and bottom water tenperatures collected by station

The Al eutian Islands waters contain productive fishing grounds and have

historically supported fisheries for Pacific cod (Gadus nacrocephal us),

wal | eye pollock (Theragra chal cogramm), Atka nmackerel (Pl eurogrammus

monopt erygi us), rockfish (Sebastes spp.), sablefish (Anoplopoma finbria), and

flatfishes (Pleuronectidae) by foreign nations (Table 1). For the time period
1977-83, walleye pollock was the nost inportant conmponent of the Aleutian
Islands fisheries resource, wth population removals primarily fromthe
southern Bering Sea subarea. Landings of Atka mackerel and rockfishes of the
Paci fic ocean perch conplex were taken nmostly fromthe western portion of the

survey area; whereas Pacific cod and other flounder catches occurred
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Figure 1. --Survey area during the 1983 cooperative U S. -Japan Al eutian |Islands survey.
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Table 1.--Foreign reported groundfish catch (x 100 t) by Aleutian Islands subareas
for the years 1977-83.

Val | eye Pacific  Yellowfin O her poP Atka
Year pol | ock Cod sol e flounders conplex  mackerel Tot al
Bering Sead/
Southern
1977 714 29 13 26 3 0 785
1978 580 24 4 28 8 3 647
1979 660 27 9 47 9 10 762
1980 641 37 6 38 1 32 755
1981 775 a7 7 54 5 14 902
1982 845 25 0 42 1 3 916
1983 748 26 2 46 i 4 827

Aleutian reg ionE/

Northeast
1977 27 9 19 0 25 28 108
1978 16 3 35 0 15 67 136
1979 17 11 60 0 26 19 133
1980 122 2 35 0 6 1" 176
1981 99 0 0 20 5 6 130
1982 60 8 o} 17 0 2 87
1983 49 9 0 7 0 0 65
Southeast
1977 7 4 0 3 28 o] 42
1978 16 8 0 21 32 26 103
1979 25 14 1 19 43 75 177
1980 206 10 0 24 23 133 396
1981 169 5 0 16 15 98 303
1982 207 9 0 14 7 49 286
1983 75 o] 0 5 4 6 90
Northwest
1977 10 1 o] 6 13 32 62
1978 4 o} 0 8 4 11 27
1979 1 4 0 33 26 1 75
1980 52 1 (¢} 5 5 0 63
1981 51 0 0 8 1 1 61
1982 52 o} 0 14 k) 0 69
1983 23 0 0 19 2 0 44
Southwest
1977 22 4 0 14 58 150 248
1978 . 16 2 0 19 40 117 194
1979 30 9 g 42 57 109 247
1980 172 6 2 14 23 1 218
1981 129 4 0 20 13 16 182
1982 117 0 0 18 5 o] 140
1983 74 4 0 13 0 0 91
Bowers Ridge
1977 1 0 0 0 0 0 1
1978 Qg 0 0 3 6 0 9
1979 0 0 0 2 3 0 5
1980 18 0 0 0 4 0 22
1981 15 0 0 0 1 0 14
1982 18 0 0 3 0 0 21
1983 9 [} o] Q0 0 1 10
Aleutian total 1,919 127 152 3ig7 493 959 4,037
Total Survey 6,882 342 193 668 521 1,025 9,631
Area

a/ International North Pacific Fisheries Commission (INPFC) Area 1.
b/ INPFC Area 2.



t hroughout the Aleutian Islands. The Pacific ocean perch conpl ex consists of

ocean perch (Sebastes alutus), shortraker rockfish (Sebastes borealis),

rougheye rockfish (Sebastes aleutianus), sharpchin rockfish (Sebastes

zacentrus), and redstripe rockfish (Sebastes proriger).

METHODS

Sanpling strategy
The total survey area extended over two International North Pacific
Fisheries Commission (INPFC) statistical areas: the southern portion of the
eastern Bering Sea area (INPFC 51) and the Aleutian Islands area (I NPFC 54)
including Bowers Ridge. Survey data were analyzed and presented by these two
distinct areas with the Aleutian Islands further divided into five subareas
(nort hwest, sout hwest, northeast, southeast, and Bowers Ridge) as shown in
Figure 1
During the initial 1980 Al eutian Islands survey, the primary sanmpling
objective was to assure a w de geographic and bathynetric coverage of the
survey area. To acconplish this the continental shelf and upper slope, both
north and south of the Aleutian Islands from Stal emate Bank to the Islands of
Four Muntains and the north side of the island chain from Umak Island to
Uni mak Pass, were divided into sanpling units one degree of |ongitude w de
(W1 derbuer 1985). Each sanpling unit was further divided into five depth
intervals:
[-100 m  (1-54 fathons)

101-200 m (55-108 fathons)

201-300 m (109-162 fat homs)

301-500 m (163-273 fathons)

501-900 m (274-492 fat homs).



At least one traw station was assigned to each depth interval of each
| ongi tudinal sanpling section. For depth intervals over 5 nautical nmiles
wi de additional sanpling was apportioned. Sanpling effort and station location
in the Bowers Ridge subarea was simlarly defined.

The 1983 sanpling plan was devel oped based upon the distribution and
abundance of the principal species as determ ned by the 1980 Al eutian Islands
survey to inprove the precision of the survey biomass estimates. This was
acconpl i shed by stratifying the region into substrata based upon the abundance
of the principal species encountered during the initial 1980 cooperative
survey, and sanpling densities were allocated based upon the variance of the
abundance estimates. These sanpling densities were then apportioned into the

same | ongitudinal and depth sanpling units used in 1980.

Survey Period and Vessels
The survey period extended fromJuly to Novenber with the npst extensive

coverage of the survey area being performed by the Daito Maru No. 38, which

conpleted 263 stations in tw legs. The first leg occurred from9 July to 5
Septenber with the vessel sampling the south side of the Aleutian Islands from
Attu Island to Seguam Pass, and also the north side fromGeat Sitkin Island
to Unalaska Island. For the second leg, the vessel returned to the survey
area on 23 Septenber and sanpled the south side of the island chain from

Kiska Island to Stal emate Bank includi ng Bowers Ridge.

Two NOAA ships participated in the survey, the MIler Freeman and the

Chapman. From 26 July to 14 August the MIler Freeman conpleted 99 denersa

tram stations sanpling the central Al eutian region fromKiska Island to Atka
Island. The Chapman, with a nore limted participation, conpleted 63 stations
from 16 August to 5 Septenber sanpling the southern Bering Sea and northeastern

Al eutian subareas. Participating scientists in the survey are listed in Table 2



Table 2. --Scientific personnel participating in the cooperative U. S.-Japan
1983 Aleutian Island resource assessment survey.

Vessel Dat e Per sonnel
Miller Freeman - July 26 to Lael Ronholt, NWAFCE/, Chief Scientist
August 14 Ronald Payne, NWAFC, Biological Technician
Robert Loghry, NWAFC, Biological Technician
Sarah Hinckley, NWAFC, Fisheries Biologist
Renold Narita, NWAFC, Fisheries Biologist
Lana Ong, SIb/, Museum Technician
James Long, EWAFC, Fisheries Biologist
James Smart, NWAFC, Net Mender
Chapman August 16 to Harold Zenger, NWAFC, Chief Scientist
September 5 James Long, NWAFC, Fisheries Biologist

Daito Maru No. 38 July 16 to
August 8

August 8 to
August 29

September 23
to October 12

October 13 to
November 4

David King, NWAFC, Fish. Gear Main (Ldr.)
Jeff Polvony, NPFMCE/, Fisheries Biologist

Kazuyuki Teshima, FSFRLS/, Chief Scientist
Herbert Shippen, NWAFC, Fisheries Biologist
Yano Toshihiko, Tokyo U.i/, Research Assist.

Kazuyuki Teshima, FSFRL, Chief Scientist
Thomas Wilderbuer, NWAFC, Fisheries Biologist
Yano Toshihiko, Tokyo U., Research Assist.

Kiyoshi Wakabayashi, FSFRL, Chief Scientist
Eric Brown, NWAFC, Fisheries Biologist
Yano Toshihiko, Tokyo U., Research Assist.

Kiyoshi Wakabayashi, FSFRL, Chief Scientist
Harold Zenger, NWAFC, Fisheries Biologist
Yano Toshihiko, Tokyo U., Research Assist,

ED(IWAFC - Northwest and Al aska Fisheries Center, Seattle, WA USA.

b/ 'Sl - Smithsonian Institution, Washington, D.C., USA

SKPFMC - North Pacific Fisheries Managenent Council, Anchorage, AK, USA.

dFSFRL - Far Seas Fisheries Research Laboratory, Shimzu, Japan.

€/Tokyo U. - Tokyo University of

Fisheries, Tokyo, Japan.



The NOAA ship MIler Freeman is a 65.5-mstern trawl er powered by a

single 2,150-hp nmain engine, and the NOAA ship Chapman is a 38.5-mstern

trawmer driven by a 1,150-hp main engine. The Daito Maru No. 38 is a |and-

based Hokuten stern trawler 51.8 min length and powered by a 3,800-hp nain
engine. Al three vessels are well equipped for bottomtraw ing, fish finding,

and navi gati on.

Gear
Al bottom trawing by the US. research vessels was conducted with a
Noreastern trawl (27.4 by 32 n) with roller gear (Fig. 2); the codend was
lined with 1.5-inch stretched nesh nyl on webbing. The headrope and footrope
were 27.4 and 32 m long, respectively, with an effective trawing w dth of
approximately 18 m The Noreastern trawl was fished with 1.8- x 2.7-m steel
v-type otter boards and triple 54.9-m dandyl i nes.

A | arge Japanese conmercial traw was used by the Daito Maru No. 38

during the survey (Fig. 3). The headrope and footrope were 45 mand 58 m

| ong, respectively, with a vertical opening of 5 mand a horizontal net
opening of approximately 28 m The traw was equi pped with roller gear
constructed primarily of 53- and 35-cm gum bobbins and 30- and 41 -cm gum discs
(Fig. 41, and it was fished with 80-m dandylines and 2.25- x 3.45-motter

boards weighing 2.4 t each in water.

Anal ysi s
Mean catch per unit effort (CPUE) values are presented in kil ograms per
hour towed (kg/h) and were calculated for each species and subarea by weighting
the mean CPUE values by the area of each strata.
Catch rates were standardized by trawl width and relative fishing power

correction factors applied to species catch rates which varied between the
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U S. Noreastern trawl and the Japanese comercial trawl. Fishing power
coefficients were cal cul ated by species fromthe ratio of the nean CPUE of

the MIler Freeman and the Daito Maru No. 32 at 42 survey stations classified

as conparative trawl hauls (Table 3). The criteria for classification as
conparative hauls were stations conducted by both vessels in the sane depth
strata within the same or adjacent 30° longitudinal sanpling area

Bi onass estimates were cal cul ated using the area-swept technique
(Al'verson and Pereyra 1969) and utilized only successful demersal traw
catches which were standardized to the trawl nost efficient at capturing each
speci es. Bi ol ogi cal data collected fromthe major species encountered during
the survey are summarized in Table 4.

Lengt h-wei ght measurenments by sex were recorded from random sanpl es of
11 species of inmportance occurring in abundance in the catches and are

graphically presented in Appendix 1.

The precision of the biomass estinates for nost of the species discussed

inthis report are given in Appendix 2 as sanpling error

RESULTS

During the survey, denersal traw sanpling was attenpted at 425 stations:

263 by the Daito Maru No. 38, 99 by the MIler Freeman, and 63 by the Chapnman

O these, 377 stations were successfully conpleted (Table 5). The geographic
and bathymetric distributions are shown in Figures 5-10.
In the Aleutian Islands area, the groundfish resources are domi nated by

si x species: walleye pollock; giant grenadier (Al batrossia pectoralis); Atka

mackerel ; Pacific ocean perch; Pacific cod; and sablefish, of which all except
gi ant grenadier are comercially utilized (Table 6, Fig. 11). These six

speci es account for 81% of the total mean catch rate of groundfish and a
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Table 3. --Relative fishing powers of the MIler Freeman and the Daito Maru No. 32 from 42
traw stations classified as conparative hauls conducted during the 1983
cooperative U S -Japan Aleutian Islands survey.

Number of stations
at which species " by
were caught CPUE (kg/ha) Ratio of CPUE

Speciesi/ Freeman Daito Freeman Daito Daito/Freeman

Walleye pollock 33 29 69.69 186.47 2.685/

(Theragra chalcogramma)

Pacific cod 32 30 11.17 15.89 1.42

(Gadus Macrocephalus)

Sablefish 17 22 2.06 3.29 1.80

(Anoplopoma fimbria)

Atka mackerel 4 15 0.04 9.26 255.27

(Pleurogrammus monoptergius)

Rock sole 30 31 8.16 4.44 0.54¢/

{Lepidopsetta bilineata)

Arrowtooth flounder 37 39 4.39 3.23 0.74

(Atheresthes stomias)

Greenland turbot 9 13 3.30 2.39 0.72

(Reinhardtius hippoglossoides)

Pacific halibut -18 28 2.50 1.71 0.68

(Hippoglossus stenolepis)

Pacific ocean perch 26 32 8.36 13.21 1.58

(Sebastes alutus)

Shortraker rockfish 8 11 1.58 1.61 1.02

(Sebastes borealis)

Rougheye rockfish 11 17 0.83 0.67 0.81

(Sebastes aleutianus)

Northern rockfish 23 23 0.56 1.48 2.67

(Sebastes polyspinis)

Thornyheads 14 15 0.57 0.93 1.62

(Sebastolocbus alascanus)

Rex sole 12 16 0.25 0.07 0.28

(Glyptocephalys zachirus)

Dover sole 2 3 0.01 0.01 1.70

(Microstomus pacificus)

Flathead sole 13 8 0.33 0.01 0.03¢/

(Hippoglossoides elassodon)

Golden king crab 14 14 3.06 0.11 0.045/

(Lithodes aequispina)

Red squid 20 23 0.17 1.43 8.27¢/

(Berryteuthis magister)

as For species not listed, data was insufficient for meaningful conparisons.

by Calculated from CPUE (kg/ha) to six significant digits. .
c/ Geisser and Eddy (1979) procedure indicated that popul ations sanpled by each

vessel were distinct and fishing power coefficients should be applied.
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Tabl e 4.--Nunmber of length frequencies and age structures collected by
Japanese and U. S. scientists during the 1983 cooperative Al eutian
I sl ands groundfish resource assessment survey.

Species Age structures Length frequencies”

U.S. Japan U.S. Japan
Arrowtooth Flounder - 625 616 5,488
Greenland turbot 180 - 171 1,476
Flathead sole 216 49 468 750
Pacific halibut - - 544 593
Dover sole - - 47
Rex sole ’ 28 - 70 . 776
Rock sole 500 1,426 3,929 8,105
Pollock 2,396 4,997 8,385 20,483
Pacific cod 1,592 - 3,609 7,335
Sablefish 217 - 347 4,170
Atka mackerel 145 602 338 7,205
Pacifc ocean perch 1,596 - 2,951 19,922
Northern rockfish 107 - 259 6,276
Shortraker rockfish 169 - 385 3,129
Rougheye rockfish 6 ' - 203 3,717
Shortspine thornyhead 25 - 38 6,613
Giant grenadier - - 594 5, 691
Coryphaenoides cinereus - - 537 4,126
Berryteuthis magister - - 75 2,299
Total 7,207 7,699 23,519 108, 201

* Lengths were measured fromthe anterior tip of the head to the end of the
m dcaudal rays (total or fork length) for fish except grenadiers, which were
measured to the anus (anus length), and fromthe anterior tip to the posterior
tip of the mantle (mantle length) for squids



Table 5.--Nunber of successful traw sanpling stations by subarea, depth interval, and nation during the 1983
cooperative U S.-Japan Aleutian Islands groundfish resource assessment survey.

Depth zone (m)

1-100 101-200 201-300 301-500 501-900 Total

Area Subarea U.S. Japan U.S. Japan U.S. Japan U.S. Japan U.S. Japan U.S. Japan
Aleutian

Southwest 0 4 8 28 7 16 4 9 3 11 22 68

Southeast 1 1 7 13 8 14 4 8 2 8 22 44

Northwest 1 4 2 1 2 11 1 6 3 16 9 - 48

Northeast 6 2 28 18 11 11 2 8 2 15 49 54

Bowers Ridge - - 0] 2 0 2 0] 5 0] 11 0 20
Bering Sea

Southern 11 2 10 4 4 4 0 3 0 3 25 16

Total 19 13 55 76 32 58 11 39 10 64 127 250

T



15

- Miller Freeman ¥

Daito Maru No.38 X u

1L _

] i i Iy 1 o 1} ’ ] i I} 1} 1) 1] 1 L [} ] 1] i

170 GOE 171 QOCE 172 0CE 173 OCE 174 00E 175 OCE

Figure 5. --Location of sampling stations, by vessel, conpleted from Stal emate
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I slands trawl survey.
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Figure 7. --Location of sanpling stations, by vessel, conpleted from Petrel Bank
to Atka Island during the 1983 cooperative U S. -Japan Al eutian
I'slands trawl survey.
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Figure 9. --Location of sanmpling stations, by vessel, conpleted in
the southern Bering Sea subarea during the 1983
cooperative U S. -Japan Aleutian Islands traw survey.
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Table 6.--Average catch per unit effort (CPUE) (kg/h) and biomass (netric tons t)
of the major fisheries resources in the Al eutian area.

CPUE Per cent

Speci es (kg/ h) Bi onass (t) of total
Wl | eye pol | ock 655.6 539,380 27.7
G ant grenadier 435.4 ‘ 381,219 19.6
Atka macker el 359.5 306,782 15.8
Pacific ocean perch 174.8 144,079 7.4
Pacific cod 155.4 , 136,887 7.0
Sabl ef i sh 77.4 68, 543 3.5
G eenland turbot 57.3 . 49,832 2.6
Northern rockfish 51.0 44,458 2.3
Arrowt ooth flounder 46,7 39,888 2.0
Shortraker rockfish 32.0 27,914 1.4
Rougheye rockfish 23.8 20,581 141
Rock sole 23.5 19,316 1.0
Pacific halibut 21.9 17,771 0.9
Skat es (Rajidae) 20.3 17,439 0.9
Cor yphaenoi des ci nerus 19.8 17,106 0.9
Short spine thornyhead 17.7 15,138 0.8
Red squid 16.3 13,992 0.7
Col den king crab 3.2 2,695 0.1

Rex sole 2.2 1,746 0.0R/

Fl at head sole 0.9 816 0.0B/

Dover sole 0.5 389 0.0b/

Cther species a/ 91.2 80,567 4.1
Tot al 2,286.5 1,946,538 100.0

a/ Includes all species not |isted.
b/ Less than 0.19% of the total bionass.
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simlar amount of the total fish biomass. In the southern Bering Sea subarea
the groundfish resources are dominated by wall eye pollock, Pacific ocean
perch, and Pacific cod, which account for 89% of the total mean catch rate
and 89% of the total fish biomass (Table 7, Fig. 12).

Wthin the Aleutian Islands, the order of abundance of the dom nant
species changed within subareas. G ant grenadier occurred as one of the six
most abundant species in all subareas, while walleye pollock; Pacific ocean
perch, Atka mackerel and Pacific cod were a major conponent in four of the
five subareas (Tables 8-12, Figs. 13-17). O the commercially inportant
invertebrates found in the survey area, only golden king crab (Lithodes

aequi spina) and red squid (Berryteuthis magister) occurred at abundance |evels,

whi ch placed themin the top 20 speci es.

Overall Distribution and Abundance
of Principal Species of Fish

Wl | eye pollock (Theragra chal cogranmm)

Wal | eye pol l ock occurred in densest concentrations in the areas from
Kiska to Anthitka Islands in the western Aleutians; Tanaga, Kanaga, Atka, and
Anlia Islands in the eastern Aleutians; and off Mkushin Bay and Akutan Pass
in the southern Bering Sea subareas (Figs. 18-21). The highest nean catch rate
(2,179 kg/h) occurred in the southern Bering Sea subarea, and was triple the
mean catch rates obtained in the Aleutian Islands area (656 kg/h Table 13).
Mean catch rates in the Aleutian |slands subareas, with the exception of the
Bowers Ridge subarea, ranged from573 to 875 kg/h and were sonewhat higher in
the southwest and northwest subareas. The highest abundance was found in the
101- to 200-m and 201- to 300-m depth intervals in the Aeutian Islands area
while in the southern Bering Sea subarea, walleye pollock occurred in high

abundance at all depth intervals shallower than 300 m(Fig. 22). The biomass
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Table 7.--Average catch per unit effort (kg/h) and bionmass (t) of the major

fisheries resources in the southern Bering Sea subarea.

CPUE Per cent
Speci es (kg/ h) Bi omass (t) of total
Val | eye pol | ock 2,179.4 282,684 54.4
Pacific ocean perch 738.3 97,479 18.8
Pacific cod 353.5 45,624 8.8
G eenl and turbot 115.7 14,033 2.7
Shortraker rockfish 100.8 13,080 2.5
Sabl ef i sh 80.4 9,871 1.9
Arrowt oot h fl ounder 76.3 9,522 1.8
Paci fic hali but 56.3 7,304 1.4
Rex sole 34.9 4,442 0.9
Rock sol e 32.1 4,025 0.8
Skat es 24.4 3,175 0.6
Rougheye rockfish 22.4 2,829 0.5
G ant grenadi er 13.9 1,766 0.3
Nort hern rockfish 12.4 1,516 0.3
Short spi ne thornyhead 11.2 1,414 0.3
Popeye grenadi er 9.7 1,254 0.2
Fl athead sole 5.1 694 0,1
Red squid 3.3 426 0.00/
Dover sole 0.9 117 0.00/
Gol den king crab 0.3 32 0.00/
Atka mackerel. 0.1 10 0.0b/
Q her speci esa/ 137.5 17,824 3.4
Tot al 4,008.9 519,121 100.0

a/ Includes all species not |isted.
b/ Less than 0.1 % of the total bionass.
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Table 8.--Average catch per unit effort (kg/h) and estimated biomass (t) of

the major fisheries resources in the southwest subarea.

CPUE Per cent

Speci es (kg/ h) Bi onass (t) of total
Val | eye pol | ock 875.3 168,228 34.4
Atka macker el 673.7 138,789 28.4
Pacific ocean perch 209.7 42,422 8.7
G ant grenadier 175.4 40,233 . 8.2
Pacific cod 92.2 18,129 3.7
Nort hern rockfish 82.6 16,085 3.3
Red squid 47.8 9,674 2.0
Shortraker rockfish 34.4 7,586 1.6
Rock sol e 33.3 6,369 1.3
Rougheye rockfish 24.0 4,937 1.0
Shortspine thornyhead 22.5 4,705 1.0
Arrowtooth fl ounder 21.1 4,244 0.9
Popeye grenadi er 20,2 4,188 0.9
Sabl ef i sh 16.8 3,568 0.7
Skat es 14.5 3,050 0.6
Gol den king crab 6.8 1,411 0.3
G eenl and turbot 6.5 1,344 0.3
Pacific halibut 5.8 1,148 0.2
Rex sol e 3.5 660 0.1

Fl at head sol e 2.0 380 0.0b/

Dover sole 0.1 24 0.0b/

Qther speciesd/ 56.9 11,542 2.3
Tot al 2,425.3 488,716 100.0

a/ Includes all species not |isted.

b/ Less than 0.1 % of the total

bi onmss.
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Table 9.--Average catch per unit effort (kg/h) and bionass (t) of the major

fisheries resources encountered in the southeast subarea.

Speci es CPUE Per cent

(kg/ h) Bi omass (t) of total
Val | eye pol | ock 585.2 97,721 23.6
Paci fic ocean perch 367.4 65, 991 16.0
Atka macker el 356.8 66,870 16.2
G ant grenadier 323.7 59,639 14.4
Pacific cod 177.5 34, 461 8.3
Sabl ef i sh 78.9 14,369 3.5
Northern rockfish 62.5 11,034 2.7
Paci fic halibut 38.5 6,670 1.6
Arrowt ooth flounder 36.6 6,542 1.6
Shortraker rockfish 28.4 5,486 1.3
Rock sol e 21.8 4,029 1.0
Rougheye rockfish 21.1 3,805 0.9
Skat es 20.4 3,546 0.9
Popeye grenadi er 14.9 2,860 0.7
Short spi ne thornyhead 12,1 2,318 0.6
Red squid 8.2 1,581 0.4
G eenl and turbot 6.3 1,166 0.3
Rex sol e 2.1 392 0.00/
Gol den king crab 1.8 298 0.0b/
Dover sol e 0.7 136 0.0P/
Fl athead sole 0.2 48 0.0b/
Qther speci es @/ 124.8 24,461 5.9
Tot al 2,289.9 413,423 100.0
a/ Includes all species not |isted.

b/ Less than 0.1 % of the total bionass.
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Table 10.--Average catch per unit effort (kg/h) and biomass (t) of the major

fisheries resources in the northwest subarea.
CPUE Per cent
Speci es (kg/ h) Bi omass (t) of total
G ant grenadi er 1,124.,5 174,900 41.4
Val |l eye pollock 573.1 85,323 20,2
Atka macker el 281.3 46,840 11.1
Pacific cod 268.4 44,010 10.4
Northern rockfish 79.0 14,197 3.4
Arrowtooth flounder 61.9 9,098 2.2
G eenl and turbot 33.3 4,828 1.1
Pacific ocean perch 29.4 3,832 0.9
Rock sole 26.4 3,629 0.9
Skat es 26.2 4,000 0.9
Popeye grenadi er 22.5 3,490 0.8
Shortspine thornyhead 22,2 3,330 0.8
Shortraker rockfish 21.1 3,223 0.8
Paci fic halibut 20.1 2,931 0.7
Sabl ef i sh 15.1 2,477 0.6
Red squid 11,2 1,761 0.4
Rougheye rockfish 8.8 1,294 0.3
Gol den king crab 4,6 696 0.2
Rex sole 2.2 324 0.0b/
Fl at head sol e 0.6 96 0.0P/
Dover sole 0.1 8 0.0B/
Q her species 2/ 80.2 11,789 2.8
Tot al 2,712.4 422,076 100.0
a/ Includes all species not I|isted.

b/ Less than 0.1 % of the total bionass.
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Table 11 .--Average catch per unit effort (kg/h) and biomass (t) of the mgjor
fisheries resources in the northwest subarea.

CPUE Per cent

Speci es (kg/ h) Bi omass (t) of total
G ant grenadi er 868.8 187,999 33.5
Val | eye pol | ock 335.9 69,106 . 12,3
Atka macker el 280.2 54,281 9.7
Pacific cod 207.8 47,117 8.4
Nort hern rockfish 191.9 40,286 7.2
Arrowt ooth flounder 170.3 37,345 6.7
G eenl and turbot 119.3 25,649 4.6
Paci fic ocean perch 90.2 19,652 3.5
Rock sol e 51.8 10,844 1.9
Skat es 34.8 7,606 1.4
Popeye grenadi er 32.5 6,750 1.2
Short spi ne thornyhead 28.8 6,289 1.1
Shortraker rockfish 24.6 5,285 0.9
Pacific halibut 23.0 4,878 0.9
Sabl ef i sh 10.2 2,138 0.4
Red squid 9.7 1,939 0.3
Rougheye rockfish 3.6 801 0.1

Gol den king crab 1.6 313 0.00/

Rex sole 1.2 289 0.0/

Fl at head sol e 1.1 239 0.0b/

Dover sol e 0.9 195 0.0B/
Q her species &/ 141.8 32,183 5.7
Tot al 2,630.1 561,184 100.0

a/ Includes all species not

[isted.

b/ Less than 0.1 % of the total biomass.
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Table 12.--Average catch per unit effort (kg/h) and estimted bi omass (t) of
the maj or fisheries resources in the Bowers Ridge subarea.

CPUE
Speci es (kg/ h) Bi omass (t) Per cent
of total
G ant grenadier 398.5 37,341 61,1
Paci fi c ocean perch 58.4 6,185 10,1
G eenl and turbot 54.1 5,149 8.4
Short spi ne thornyhead 29.2 2,846 4.7
Rougheye rockfish 26.4 2,940 4.8
Popeye grenadi er 17.6 1,690 2.8
Sabl ef i sh 10.3 1,012 1.7
Nort hern rockfish 10.2 1,004 1.6
Shortraker rockfish 7.3 775 1.3
Skat es 5.5 554 0.9
Arrowt oot h fl ounder 3.4 352 0.6
Paci fic halibut 2.8 272 0.4
Red squid 1.8 175 0.3
Wl | eye pol | ock 1.1 109 0.2
Rex sole 0.6 57 0.0S/
Gol den king crab 0.5 51 0.0¢/
Dover sole 0.3 26 0.0/
Rock sol e 0.0b/ 4 0.0/
Fl at head sole 0.08/ 2 0.0/
Atka macker el 0.0b/ 2 0.0S/
Pacific cod 0.0P/ ' 1 0.0¢/
Qther speciesa/ 6.0 592 0.1
Tot al 634.0 61,139 ' 100.0

a/ Includes all species not |isted.
b/ Less than 0.1 kg/h.
¢/ Less than 0.1% of the total bionsass.
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Table 13.--Mean CPUE (kg/h) and estimated biomass (t) for walleye pollock by

area, subarea, and depth interval

Dept h CPUE Bi onass
Ar ea Subar ea (m (kg/ h) (1)
Al eutian 7
1-100 178.4 18,583
101-200 1,697.3 318,828
201-300 1,854.4 200,212
301-500 10.7 1,620
501-900 0.4 137
1=-900 655.6 539,380
Sout hwest 1-100 326.0 8,105
101-200 2,209.2 128,211
201-=300 1,668.3 31,538
301-500 9.9 291
501-900 1.2 83
1-900 875.3 168,228
Sout heast 1-100 92,3 3,167
101-200 768.0 31,265
201-300 1,886,2 62,836
301-500 13.1 443
501-900 0.3 10
1-900 585.2 97,721
Nor t hwest 1-100 131.3 2,738
101-200 735.5 21,552
201-300 4,838,054 61,014
301-500 0.0" 1
501-900 0.3 18
1-900 573.1 85,323
Nor t heast 1-100 161.8 4,573
101-200 2,465.8 137,698
201300 1,448.8 44,822
301-500 20,4 885
501-900 0.3 21
1-900 868.8 187,999
Bowers Ridge 1-100 0.09/ 09/
101-200 34.1 102
201-300 0.2 2
.301=-500 0.0 0
501-900 0.1 5
1-900 1.1 109
Bering Sea
Sout hern 1-100 3,101.8 154,752
101-200 3,202.9 105,247
201-300 1,592.9 16,917
301-500 410.5 5,768
501-900 0.0 0]
1-900 2,179.4 282,684

a/Less than 0.1 kg/h.

E/hb sanpling area avail able.
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of wal leye pollock in the Aleutian Islands area was estimted at 539, 400
metric tons (t), alnost double that of the southern Bering Sea subarea.
Nearly two-thirds of the estinmated biomass in the Aleutian Islands area was
found in the northeast and southwest subareas.

Wth the exception of the Bowers Ridge subarea, the size conposition
curves of walleye pollock in the Aleutian Islands area were sinmilar to the
principal size nodes (the lengths with the |argest percentage of fish)
occurring between 40 and 55 cm (Fig. 23). At depths greater than 200 mnearly
all of the fish were greater than 40 cmbut in the [0l- to 200-m depth
interval smaller fish (20-30 cm) were observered in the catches. In the
southern Bering Sea subarea, the principal size nmbde was very simlar to the
Al eutian Islands subareas with the exception of very few fish in the 20- to 30-
cminterval. Small walleye pollock around 10 cmin |ength, however, were

found to occur in catches in this subarea.

G ant grenadier (Al batrossia pectoralis)

G ant grenadier, a nonutilized species, occurred throughout the survey
area but were primarily found in the Al eutian Islands subareas at depths
greater than 500 m (Fig. 24). The northwest subarea had the highest mean
catch rate (1,125 kg/h) and also the highest portion (46% of the estimted
bi omass in the Al eutian Islands area, 382,200 t (Table 14).

The size conposition of giant grenadier (snhout to anus neasuremnents)
shows that the northeast and northwest Aleutian subareas had the |argest
average-size fish (Fig. 25). Wthin the Aleutian Islands subareas, the
| engths of the principal nmodes varied, wth the southwest and Bowers Ridge
subareas having a higher percentage of smaller fish. By depth, |arger-size

primary nodes and nean lengths were found in all Al eutian subareas in the
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Table 14 .--Mean CPUE (kg/h) and estinated bionmass (t) for giant grenadier by
area, Subarea, and depth interval

Dept h CPUE Bi omass

Area Subar ea (m (kgl h) (t)
Al euti an

1=100 0.0 0
101-200 ‘ 0.0 0
201-300 0.0 0
301-500 278.7 37,348
501-900 1,122.3 343,871
1=900 435.4 381,219
Sout hwest 1=-100 0.0 0
101-200 0.0 0
201-300 0.0 0
301-500 0.4 12
501-900 560.7 40, 221
1-900 175.4 40,233
Sout heast 1-100 0.0 0
101=200 0.0 0
201-300 0.0 0
301-500 167.6 5,675
501-900 1,410.5 53,964
1-900 323.7 59,639
Nor t hwest 1-100 0.0 0
101-200 0.0 0
201-300 0.0 0
301-500 164.5 4,321
501-900 2,698.0 170,579
1-900 1,124.5 174,900
Nor t heast 1-100 0.0 0
101=-200 0.0 0
201-300 0.0 0
301-500 575.9 18,575
501=900 785.4 50,531
1=-900 335.9 69,106

Bowers Ridge 1-100 0.0* o*
101-200 0.0 0
201-300 0.0 0
301-500 ~570.2 8,765
501-900 445.7 28,576
1=900 398.5 37, 341

Bering Sea

Sout hern 1-100 0.0 0
101~-200 0.0 0
201=300 0.0 0
301-500 0.0 0
501-900 77.4 1,766
1-900 13.9 1,766

* No sanpling area avail able.
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301- to 500-mdepth interval than in the 501- to 900-m depth interval

At ka mackerel (Pleurogrammus nonopterygi us)

Dense concentrations of Atka nackerel were encountered intermttently
t hroughout the survey area. In the western Aleutian Islands they occurred on
St al emat e Bank, Tahomm Reef, and Buldir Reef; in the eastern Al eutian |slands
they occurred on the Petrel Spur portion of Petrel Reef and in Seguam Pass
(Figs. 26-29). The highest abundance occurred in the southwest (45% and
sout heast (22% subareas with no Atka mackerel present in catches fromthe
Bowers Ridge subarea and only one small catch fromthe southern Bering Sea
subarea (Table 15, Fig. 30). By depth, 99%of the estinmated biomass resulted
fromthe |- to 100-m and 10l- to 200-m depth intervals

Si ze conposition data indicate some differences in the size conposition
of Atka mackerel in the Aleutian Islands (Fig. 31). A conplete absence of
fish smaller than approxi mately 35 cm was observed in the southeast subarea
while in the southwest subarea the data indicate a strong recruitment of fish
25-34 cm and a lower percentage of larger fish. Considerably weaker
recruitnment was indicated for the northeast and northwest subareas where the
size conpositions were very simlar but the principal size node in the

nort hwest subarea occurred at a slightly higher size range.

Paci fic cod (Gadus macrocephal us)

Paci fic cod were ubiquitous throughout the Aleutian Islands and the
southern Bering Sea. Hi ghest densities were encountered along the north side
of the islands, in the southern Bering Sea and near Buldir Reef in the
nort hwest subarea (Figs. 32-35). Mean CPUE s were highest in the southern
Bering Sea (354 kg/h) and northwest (268 kg/h) subareas of the Al eutian

| sl ands area; however, 78% of the biomass was evenly distributed between the
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Figure 26. --Distribution and relative abundance of Atka mackerel in the southwest and northwest subareas
of the Aleutian region during the 1983 cooperative U S. -Japan Aleutian |slands survey.

JON

00N

30N

00N

JoN

OON

87



53 JON

53 OON

52 30N

52 OON

51 30K

S1 OON

176 oowW

178 Oow

177 oow

177 oOM

176 00w .

176 oOW

175 00w

174 OOW

174 00W

Figure 27. --Distribution and relative abundance of Atka mackere
of the Aleutian region during the 1983 cooperative U S. -Japan Aleutian Islands survey

173 00w

173 OOW

172 00OW

in the southeast and northeast subareas

53 OON
52 J0N
52 OON
51 30H
CPUE (KG/HR) STNBOL
0 +
< 10 ®
10.1 - 100 o
100.1 - 1.000 @ 51 OON
1.000.1 - 5.000 .
> §.000 ‘I'
172 oov 171 ooW 170 oow

1544



55 OON

54 J0n

54 OON

53 JON

53 OON

52 30N

170 oow

|

169 00w 168 00W . 167 00w 168 00W 165 00W

55
54
34
53
53
CPUE (KG/HR)  STHBOL
o +
<10 ™
10.1 ~ 100 o 52
100.1 ~ 1,000 @
1.000.1 ~ 5.000 .
> 5,000 ‘l’
52
170 OOW 169 00W 168 00W 167 O0W 166 OOW 165 O0W

Figure 28.

OoN

JON

OON

JON

OON

JON

OON

--Distribution and rel ative abundance of Atka mackerel in the

sout hern Bering Sea subarea during the 1983 cooperative
U S -Japan Aleutian Islands survey.

0¢



51

e) (=}
puit .
4 -
\
sco
CPUE (XG/HR) STMBOL .
AU [ + e
< 10 ®
10.1 - 100 o
100.1 - 1.000 @
i 1.000.1 - 5.000 . |
> 5,000 ‘
___b’;’\
1 LN I ] i I i ; I ]
176 OO0E 177 OOE 178 OCE 179 OCE 180 0O0W 179 OOW 178 00W
Figure 29. --Distribution and rel ati ve abundance of Atka nackerel in the

Bowers Ridge subarea during the 1983 cooperative U S. -Japan
Aleutian Islands survey.

S5 20N

54 SON

54 20N

53 SON

53 20N

§2 SON

52 20N



52

Table 15. --Mean CPUE (kg/h) and estinated biomass for Atka nackerel by area,
subarea, and depth interval
Dept h CPUE Bi onass
Area Subar ea (m (kal h) (1)
Al eutian ,

1-100 1,312.5 140,552

101-200 840.0 162,401

201-300 31.9 3,656

301-500 1.2, 172

501=900 0.0 1

1-900 359.5 306,782

Sout hwest 1-100 629,2 15,321
101-200 1,909.0 120,991

201-300 115.5 2,304

301-500 5.74y 172

501-900 0.0~ 1

1-900 673.7 138,789

Sout heast 1-100 2,191.9 65,814
101-200 18.7 854

201-300 6.7 202

301-500 0.0 0

501-900 0.0 0

1=-900 356.8 66,870

Nor t hwest 1=100 1,568.4 41,235
101-200 176.4 5,571

201-300 2.3 34

301=500 0.0 0

501-900 0.0 0

1-900 281.3 46,840

Nor t heast 1-100 788.9 18,182
101-200 695.3 34,983

201-300 33.8 1,116

301-500 0.0 0

501-900 0.0 o

1-900 280.2 54,281

. b/ b/

Bowers Ridge 1-100 0.0" 0~
101-200 0.7 2

201-300 0.0 0

301-500 0.0 0]

501-900 0.0/ 0

1-900 0.0~ 2

Bering Sea

Sout hern 1-100 0.0 0
101-200 0.3 10

201-300 0.0 0

301-=500 0.0 0

501-900 0.0 0

1-900 0.1 10

a/Less than 0.1 kg/h.
b/ No sanpling area avail able.
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southern Bering Sea (45,600 t), northwest (44,000 t), northeast (40,300 t),
and the southeast (34,500 t) Aleutian |slands subareas (Table 16, Fig. 36).
The size conposition of Pacific cod was simlar in the southeast,

northeast, and northwest subareas of the Al eutian Islands with nost of the
individuals being in the 50- to 80-cm size range (Fig. 37). Although smaller
fish (less than 60 cnm) were present in all areas of the Aleutian Islands

area, a larger percentage of smaller fish were found in the southwest subarea
In the southern Bering Sea subarea a considerably |arger percentage of the
avail abl e population was in the 40- to 60-cm size range than in the Aleutian

| sl ands ar ea.

Paci fic ocean perch (Sebastes al utus)

Paci fic ocean perch were unevenly distributed throughout the survey area.
In the southern Bering Sea subarea the distribution was very clunpy with dense
concentrations -encountered off Mkushin Bay and |nanudak Bay, and northeast
of the Islands of Four Muntains (Figs. 38-41). In the eastern portion of
the Aleutian |slands |argest concentrations were found at Atka and Anlia
I slands, particularly on the south side of the islands. In the western
Al eutian Islands |argest concentrations were found on the south side of Tahoma
and Buldir Reefs.

The highest density, 738 kg/h, was found in the southern Bering Sea
subarea which also contained an estinmated biomass of 97,500 t (Table 17
Fig. 42). Seventy-five percent of the total estimated biomass of the Al eutian
I sl ands area (144,100 t) was contained in two subareas: the southeast
(66,000 t) and the southwest (42,400 t). Depth intervals containing the
hi ghest CPUE values differed between subareas. Wile Pacific ocean perch

occurred at the highest mean catch rate between 100 and 300 m the highest



Table 16.--Mean CPUE (kg/h) and estimated bionmass (t)
area, subarea, and depth interval

60

of Pacific cod by

Dept h CPUE Bi onass
Area Subar ea (m (kg/ h) (1)
Al euti an
1-100 382.7 43,832
101=200 382.5 75,420
201-300 150.8 17,046
301-500 4.3 589
501-900 0.0 : 0
1-900 155.4 136,887
Sout hwest 1-100 343.4 8,427
101-200 134.8 8,855
201=-300 41,2 817
301=500 1.2 30
501-200 0.0 0
1-900 92,2 18,129
Sout heast 1-100 235.5 7,137
101-200 429.8 20,934
201-300 179.1 6,218
301-500 5.0 172
501-900 0.0 0
1-900 177.5 . 34,461
Nor t hwest 1-100 541.5 17,287
101-200 841.7 22,774
201-=300 -308.9 3,940
301-=500 0.2 3
501-900 0.0 0
1=900 268.4 44,010
Nor t heast 1-100 459.9 ' 10,981
101-200 418.0 : 22,856
201-300 179.6 ‘ 6,065
301-500 10.5 384
501-900 0.0 0
1-900 191.9 40,286
. a/ a/
Bowers Ridge 1-100 0.0~ 0~
101-200 0.5 1
201-300 0.0 0
301-500 0.0 0
501-900 0.0y 0
1-900 0.0" 1
Bering Sea
Sout hern 1-100 222.5 11,121
101-200 899.3 29,864
201-300 414.6 4,236
301-=500 29.8 403
501=900 0.0 0
1=900 353.5 45,624

b

Less than 0.1 kg/h.

a/ No sanmpling area available
/
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Table 17. --Mean CPUE (kg/h) and estimated biomass for Pacific ocean perch
by area, subarea, and depth interval.
Dept h CPUE Bi onass
Area Subar ea (m (kg/ h) (1)
Al euti an

1-100 6.3 710

101=200 399.6 76,634

201-300 618.5 66,063

301-500 5.4,/ 666

501-900 0.0" 6

1-900 174.8 144,079

Sout hwest 1-100 0.1 3
101-200 608.6 37,169

201-300 267.3 5,181

301=500 2.1a/ 67

501-900 0.0" -2

1-900 209.,7 42,422

Sout heast 1-100 21.6 694
101-200 538.9 26,064

201-300 1,148,1 39,003

301-500 6.7 230

501-900 0.0 0

1-900 367.4 65,991

Nor t hwest 1-100 0.2 5
101-200 27.8 748

201-300 281.2 3,067

301-500 0.5 12

501-900 0.0 0

1-900 29.4 3,832

Nor t heast 1-100 0.3 8
101-200 248.3 12,527

201-300 363.6 12,753

301=-500 12.3 357

501=-200 0.1 4

1-900 119.3 25,649

Bowers Ridge 1-100 o.ot-)/ oé/

101-200 46,3 126

201-300 478.6 6,059

301-500 0.0 0

501-900 0.0 0

1=-900 58.4 6,185

Bering Sea

Sout hern 1-100 0.0 0
101-200 2,293.1 78,190

201-300 1,580.1 16,638

301-500 192.8 2,651

501=900 0.0 0

1-900 738.3 97,479

a/ Less than 0.1 kg/h.

E/ No sanpling area avail able.
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catch rates were between 101 and 200 min the southern Bering Sea subarea but
wer e hi ghest between 201 and 300 min the Al eutian Islands subareas.

Wth the exception of the Bowers Ridge subarea, the size conposition
within the survey area showed similarity in that the majority of the
popul ation was in the 25- to 35-cm size range (Fig. 43). The southwest
contained a | ower percentage of larger fish than the other subareas and the

Bowers Ridge subarea contained a |ower proportion of smaller fish.

Sabl ef i sh (Anopl opoma finbria)

Sabl efi sh were found throughout the survey area with the highest
abundance in the eastern portion of the Aleutian Islands (Figs. 44-47).
Hi ghest densities were encountered in the northeast subarea (208 kg/h) and the
hi ghest nean catch rate by depth in the A eutian Islands subareas occurred in
the deepest depth strata sanpled, 501-900 m (Table 18, Fig. 48). In the
southern Bering Sea subarea, however, the highest density by depth was
encountered in the 301- to 500-m interval. Over 68% of the estimted biomass
for the Aleutian Islands subareas was |ocated in the northeast subarea and
nearly 90% was estimated from the two eastern Al eutian subareas.

The size conposition of sablefish was simlar throughout the survey area
with the exception of the Bowers Ridge subarea where there were very few
i ndividuals snaller than 60 cmand the principal node occurred from
approxi mately 60-80 cm (Fig. 49). In the other subareas the majority of

the popul ation ranged from 50 to 75 cm

Gt her Rockfish
Four ot her species of rockfish, the northern, shortraker, rougheye, and
shortspine thornyhead, occur throughout the survey area. Although they are not

as widely distributed or in as high abundance as the dom nant species, they do
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Table 18. --Mean CPUE (kg/h) and estimated biomass (t)

75

subarea, and depth interval.

for sablefish by area,

Dept h CPUE Bi onass
Area Subar ea (m (kg/ h) (t)
Al euti an
1-100 0.0 0
101-200 35.0 6,473
201-300 47.9 5,391
301-500 71.1 9,679
501-900 147.6 47,000
1=900 77.4 68,543
Sout hwest 1-100 0.0 0
101-200 4.2 244
201=300 12,8 245
301-500 8.9 266
501-900 41.4 2,813
1-900 16.8 3,568
Sout heast 1-100 0.0 0
101-200 10.7 465
201-300 60.6 1,909
301-500 148.5 4,995
501=900 172.1 7,000
1-9200 78.9 14,369
Nor t hwest 1-100 0.0 0
101-200 0.04/ 0
201-300 0.0~ "2
301-500 38.9 1,046
501-900 21.5 1,429
1-900 15.1 2,477
Nor t heast 1-100 0.0 0
101-200 109.5 5,764
201-=300 91.5 3,235
301=500 91.3 3,180
501-900 498.6 34,938
1=900 207.8 47,117
. b/ b/
Bowers Ri dge 1-100 0.0" 0~
101-200 0.0 0
201-=300 0.0 0
301-500 12.2 192
501-900 12.1 820
1=900 10.3 1,012
Bering Sea
Sout hern 1-100 14.1 704
101=200 43.8 1,453
201=300 15.4 174
301-500 241.7 2,851
501=-900 212.0 4,689
1-900 80.4 9,871

a/Less than 0.1 kg/h.

_E_/ No sanpling area avail abl e.



76

SABLEFISH

CPUE (KG/MR} BIOMASS (T)

g 10 20 30 40 SO0 60 70 80 90100 DEPTH (10 -] J00O 6000 9000 12000 15000

1-100

101-200

SOUTHWEST 201-300

Jo1-500

$S01-900

t-100
101~200
SOUTHEAST 201~-300
301-500

S01-900

1-100
101-200

NORTHWEST 201-300

Jot-500
350!1-900Q

1-100

101-200
NORTHEAST 201-300

301-~500

$01-~900

1-100
BOWERS 101-200
201-300
RIDGE 301-500 i

soi-so0 i

1-100

101-200
ALEUTIAN . 201-3q0
Joi-S¢Q

4 $01-900

SEA

Jo1-500
501-900

[ 110§
[495]
1-100
SOUTHERN 101-200
BERING 201-300
[242]
[212]

Figure 48.--Mean CPUE (kg/h) and estimated biomass (t)
for sablefish by area, subarea, and depth
interval.



SABLEFISH

1-100 1

101-200 H

201-300 H

JO1-500 H

501-900 H

TOTAL

PERCENT

0 v v T ——r——

4 H" k
0

0 20 40 60 80 100 O

SOUTHWEST

4

g

SOUTHEAST

-

n

NORTHWEST

NORTHEAST

i
-

BOWERS RIDGE

ALEUTIAN

—

HEAN LENGIH 5B.9

A

L

MEAN LENGTH 58.8

E

HEAN LENGIH 58.7

i

HEAN LENGTH 61. 4

e

HEAN LENGTH 64.6

;i_

HMEAN LENGTH 63.3

I T Sy

L

HEAN LENGTH 65 0

i . N
|

i L "

R

C

MEAN LENGTH 62.8

HEAN LENGTH 62.3

all,

HEAN LENGTH 62.6

HEAN LENGIH 57. 7

L

.

HEAN LENGTH 60 2 J

A

—

HEAN LENGTH 62 7

MEAN LENGTH 60.7

Figure 49.

r

20 40 60 80 100

3

1]

HEAN LENGTH 63.3

MEAN LENGTH 56.9

‘L 4
—

MEAN LENOTH 72.5

HEAN LENGTH 70.0

L

e

HEAN LENGTH 83.2

HEAN LENGTH 58.9

ko

HEAN LENGTH 61.5

MEAN LENGTH 58. l

HEAN LENGTH 61.9

20 40 60 80 100

--Size conposition of sablefish,

HEAN LENGTH 57.9

HEAN LENGTH 70.4

HEAN LENGTH 58.9

4
J‘LH__P_, 1

[} 20 40 60 B0 100 O
LENGTH (CM)

sexes conbi ned, by survey area

20 40 60 80 100

A

0 20 40 60 @0 100 O

subarea, and

MEAN LENGTH 60.3

HEAN LENGTH 60.9

20 40 60 B0 100120

depth zone

LL



78

occur at levels which will support harvesting in certain areas of the A eutian
I slands and the southern Bering Sea

Northern rockfish (Sebastes polyspinis) --Northern rockfish were primrily

distributed in the western Al eutian Islands subareas and in the shal |l owest
depth interval sanpled where the nmean catch rates averaged 308 kg/h in the
sout hwest, 265 kg/h in the northwest, and 263 kg/h in the southeast subareas
(Table 19). These three subareas contain nearly 93% of the total bionass
estimate of 44,500 t for the Al eutian |slands subareas, and the |- to 100-m
depth interval contained over 63% of the total (Fig. 50)

Nort hern rockfish ranged in size fromapproximately 25 to 35 cm (Fig.
51). In nost subareas, the size composition curve peaked near 30 cm however,
in the southeast subarea, there was a strong showing of smaller fish (peak
nmode at approxinmately 24 cm.

Shortraker rockfish (Sebastes borealis)--Shortraker rockfish were

relatively evenly distributed throughout the survey area but occurred in
hi gher abundance in the southern Bering Sea and the northeast Aleutian |slands
subareas. The mean catch rate in the southern Bering Sea subarea (101 kg/h)
was nearly double that of the highest nean catch rate in the Al eutian Islands
subareas (the northeast subarea with 52 kg/h), as shown in Table 20. The
estimated bi omass was nore evenly distributed between subareas: 13,100 t for
the southern Bering Sea and 10,800 t for the northeast subarea. Thr oughout
the survey area shortraker rockfish were by far nost abundant in the 301- to
500-m depth interval (Fig. 52)

The size conposition of shortraker rockfish was found to be quite
different between survey subareas (Fig. 53). In the southern subareas the
majority of the specimens were small, less than 50 cmwth a principal node

bel ow 40 cm In the subareas north of the island chain, nean | ength increased
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Table 19.--Mean CPUE (kg/h) and estinmated biomass for northern rockfish by

area, subarea, and depth-interval.

Dept h CPUE Bi onass
Area Subar ea (m (kg/h) (1)
Al euti an

1-100 249.7 28, 746

101-200 81.5 14,816

201-300 5.1 535

301-500 2.3 361

501-900 0.0 0

1-900 51.0 44,458

Sout hwest 1-100 308.1 8, 061
101~200 125.5 7,552

201-300 10.6 172

301-500 8.4 300

501-900 0.0 0

1-900 82.6 16,085

Sout heast 1-100 263.8 7,934
101-200 81.2 2,924

201-300 3.0 117

301-500 2.0 59

501-900 0.0 0

1-900 62.5 11,034

Nor t hwest 1-100 424.8 12,362
101-200 54,3 1,604

201-300 19.2 231

301-500 0.0 0

501-900 0.0 0

1-900 79.0 14,197

Nor t heast 1-100 16.8 389
101-200 31.4 1,732

201-300 0.5/ 15
301-500 0.0~ 2

501-900 0.0 0

1=900 10.2 2,138

. b/ b/

Bowers Ri dge 1-100 ~ 0.0" 0~
101-200 336.4 1,004

201-300 0.0 0

301-500 0.0 0

501=-900 0.0 0

1-900 10.2 1,004

Bering Sea

Sout hern 1-100 0.0 0
101-200 45,2 1,439

201-300 8.4 77

301-500 0.0 0

501-900 0.0 0

1-900 12.4 1,516

a/ Less than 0.05 kg/h.
b/ No sanpling area available.
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Figure 50. --Mean CPUE (kg/h) and estimated biomass (t)
for northern rockfish by area, subarea,
and depth interval.
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Table 20.--Mean CPUE (kg/h) and estimated biomass for shortraker rockfish by
area, subarea, and depth interval.

Dept h CPUE Bi onass
Area Subar ea (m (kg/ h) (1)
Al euti an

1-100 0.6 76

101-200 1.0 183

201-=300 3.4 400

301=500 166.9 24, 447

501-900 9.4 2,808

“1-900 32.0 27,914

Sout hwest 1-100 2.4 76
101-200 0.1 7

201-300 0.6 13

301=500 188.7 6,301

501-900 18.2 : 1,189

1-900 34.4 7,586

Sout heast 1-100 0.0 0
101-200 0.7 31

201-300 5.2 200

301-500 126.0 4,628

501-900 14.8 627

1-900 28.4 5,486

Nor t hwest 1-100 0.0 0
101=-200" 0.0 0

201-300 4.7 54

301-500 108.1 2,736

501-900 7.4 433

1-900 21.1 3,223

Nor t heast 1-100 0.0 0
101-200 2.7 145

201-300 0.6 ) 19

301-500 282.2 10,133

501-900 8.8 547

1-900 51.8 10,844
Bowers Ridge 1-100 0.0* o*
101-200 0.0 0

201-300 8.6 114

301-500 39.5 649

501=900 0.2 12

1=-900 7.3 775

Bering Sea

Sout hern 1-100 0.0 0
101-200 0.0 ‘ 0

201-300 57.0 694

301-500 854.1 11,051

501-900 57.1 1,335

1-900 100.8 13,080

* No sanpling area avail able.
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SHORTRAKER ROCKFISH
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Figure 52. --Mean CPUE (kg/h) and estimated biomass (t)
for shortraker rockfish by area, subarea
and depth interval
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fromwest to east as the range of the size conposition broadened and the
principal length nodes contained fish 50 cm or |onger. Shortraker rockfish
from the southern Bering Sea subarea had the largest nean |ength.

Rougheye rockfish (Sebastes aleutianus) --Rougheye rockfish occurred in

hi ghest density in the northeast subarea where the nean catch rate was 35
kg/h (Table 21). Wth the exception of the northwest subarea, rougheye
rockfish density was generally equal anobng subareas as the catch rates ranged
from21 to 26 kg/h. Over 36% (20,600 t) of the estinated bionmass fromthe
Al eutian Islands subareas was |ocated in the northeast subarea. Simlar to
shortraker rockfish, rougheye rockfish were nost abundant in the 301- to
500-m depth interval (Fig. 54).

Throughout the survey area, the mpjority of rougheye rockfish ranged
from25 to 50 cm (Fig. 55). In the northeast, Bowers Ridge, and the southern
Bering Sea subareas, a higher percentage of larger individuals (41-50 cm
were found in contrast to the sout hwest subarea where a | arger percentage of
smal ler fish (31-40 cn) were present.

Shortspine thornyhead (Sebastol obus al ascanus) --Shortspine thornyheads

occurred in highest density in the Bowers Ridge, southwest, and northwest
subareas. In the Bowers Ridge subarea the nean catch rate -ranged from 22 to
29 kg/h and in the 301-500 and 501-900 m depth intervals, 26 and 37 kg/h,
respectively (Table 22, Fig. 56). In the Aleutian Islands area the estimted
bi omass of 15,100 t was evenly distributed anong the five subareas.

The size conposition of shortspine thornyheads in the southeast,
northeast, Bowers Ridge, and southern Bering Sea subareas were sinmlar with
a high percentage of the population occurring in the 25- to 50-cm size range

(Fig. 57). The southwest subarea contained a nuch higher percentage of
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Table 21 .--Mean CPUE (kg/h) and estimated bi omass for rougheye rockfish by
area, subarea, and depth interval.

Depth CPUE Biomass
Area Subarea - {m) (kg/h) (t)
Al eutian

1=-100 - 0.7 S0

101-200 : 14,1 2,769

201-300 42,2 5,002

301-500 87.0 12,530

501-900 0.7 190

1-900 23.8 20,581

Sout hwest 1-100 2.4 79
101-200 36.3 2,303

201-=300 44,6 844

. 301=-5Q00 51.3 1,568

501-900 2.3 143

1=900 24.0 4,937

Sout heast 1-100 0.0 0
101-200 ‘ 4.5 183

201=300 17.3 611

301-500 86.2 3,011

501-900 0.0 0

1-900 21.1 3,805

Nor t hwest 1-100 0.4 1
101-200 2.6 87

201-300 28.6 300

301-500 35.4 896

501-900 0.0 0

1-900 8.8 1,294

Nor t heast 1-100 0.0 0
101-200 3.4 193

201-300 10.8 352

301-500 . 87.2 7,013

'501-900 0.9 47

1-900 34,8 7,606
Bowers Ridge 1-100 0.0*. o*
101-200 1.1 3

201-=300 18.5 2,895

301=500 ‘ 2.5 42

501=900 0.0 0

1-900 26,4 2,940

Bering Sea

Sout hern 1-100 0.0 0
101-200 1.8 60

201=300 89.9 986

301-500 45.7 1,768

501-900 0.7 15

1-900 22.4 2,829

* No sanpling area avail abl e.
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Figure 54 .--Mean CPUE (kg/h)
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Table 22 .--Mean CPUE (kg/h) and estimated biomass for shortspine thornyhead
by area, subarea, and depth interval

Dept h CPUE Bi omass
Area Subar ea (m (kal h) (t)
Al euti an
1-100 0.3 35
101=-200 0.2 32
201=300 3.0 376
301-500 26.4 3,657
501-900 36.9 11,038
1-900 17.7 15,138
Sout hwest 1-100 1.1 35
101-200 0.3 19
201-300 3.2 64
301-500 31.2 ‘ 945
501-900 55.2 3,642
1-900 22.5 4,705
Sout heast 1-100 0.0,/ 0
101-200 0.0" 1
201-=300 1.0 40
301-500 24.6 ' 883
501-900 34.8 1,394
1-900 12.1 2,318
Nor t hwest 1-100 0.0 0
101-200 0.0 0
201-300 4.9 66
301=-500 11.9 277
, 501=900 48,7 2,987
1-900 22.2 3,330
Nor t heast 1-100 0.0 0
101-200 0.3 12
201-300 0.1 2
- 301=500 16.0 509
501-900 22.6 1,416
1-900 9,7 1,939
Bowers Ridge 1-100 o.OE/ o?/
101-200 0.0 0
201-=300 15.1 204
301-500 67.9 1,043
501-900 24.2 1,599
1-900 29.2 2,846
Bering Sea
Sout hern 1-100 0.0 0
101-200 0.0 0
201-300 0.9 10
301-500 54.0 693
501-92Q0 31.7 711
1-900 11.2 1,414

a/ Less than 0.1 kg/h.
b/ No sanpling area avail able.
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Figure 56. --Mean CPUE (kg/h) and estimated biomass (t)
for shortspine thornyhead by area, subarea,
and depth interval.
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smal ler fish, 20-40 cm while the northwest subarea contained nearly equa

portions of two size groups, 20-35 and 35-53 cm

Fl atfish

The popul ations of flatfish in the Aleutian Islands and the southern
Bering Sea are small conpared to other areas of the northeastern Pacific
ocean and the Bering Sea. O the seven species of flatfish included in this
report, only three species, Geenland turbot, arrowooth flounder, and Pacific
hal i but, may support continued commercial exploitation

G eenl and turbot (Reinhardtius hippogl ossoi des)--Al though G eenl and

turbot were captured in all subareas of the survey area, they are primrily
distributed in the northeast and southern Bering Sea subareas where nean
catch rates were 170 and 116 kg/h, respectively (Table 23). In both subareas,
hi ghest abundance was found in the 501- to 900-m depth interval (Fig. 58)
Nearly 75% of the total estimated biomass of the Aleutian |slands subareas
(49,800 t) was contained in the northeast subarea, while 28% was estimted
for the southern Bering Sea
The size conposition of Greenland turbot was similar in the northeast and

southern Bering Sea subareas, displaying a binmodal distribution of two
prom nent size groups: 50-75 and 78-95 cm (Fig. 59). In the southern Bering
Sea subarea there was a higher percentage of larger fish than in the northeast
subar ea.

Arrowtooth flounder (Atheresthes stomas) --Arrowtooth flounder were

primarily distributed along the north side of the Aleutian Islands and into
the southern Bering Sea. Highest densities were found in the northeast

subarea where the nean catch rate was 90 kg/h (Table 24). In the northeast
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Table 23.--Mean CPUE (kg/h) and estimated biomass (t) for Geenland turbot by
area, Subarea, and depth interval.

Dept h CPUE Bi onass
Area Subar ea (m (kg/ h) (1)
Al euti an

1-100 0.0 0

101-200 0.1 18

201-300 ‘ 1.4 155

301-=500 102.6 14,944

501-900 115.2 34,715

1-900 57.3 49,832

Sout hwest 1-100 0.0 0
101-200 0.1 7

201=-300 3.1 60

301-5Q00 21.8 666

501-900 9.2 ' 611

1-900 6.5 1,344

Sout heast 1-100 0.0 0
101-200 0.0 0

201-300 0.0 0

301=500 13.3 435

501-900 18.1 731

1-900 6.3 1,166

Nor t hwest 1-100 0.0 0
101-200 0.0 0

201-300 ‘ 1.6 19

301-500 92,7 2,200

501-900 44,2 2,609

1-900 33.3 4,828

Nor t heast 1-100 0.0 0
101-200 0.2 11

201-300 2.2 69

301-500 - 257.8 9,755

501-900 416.3 27,510

1-900 170.3 37,345
Bowers Ridge 1-100 0.0* o*
101-200 0.0 0

201-300 0.5 7

301=500 : 125.2 1,888

501-900 49,6 3,254

1-900 54.1 5,149

Bering Sea

Sout hern 1-100 0.0 0
101-200 0.0 0

201-300 5.1 54

301-500 113.6 1,320

501-900 . 577.2 12,659

1-900 115.7 14,033

* No sanpling area avall able.
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for Geenland turbot by area, subarea, and
depth interval.



GREENLAND HALIBUT

SOUTHWEST
20 1 1

16 4

12 4

SOUTHEAST

1-100 H

NORTHWEST

NORTHEAST

BOWERS RIDGE

ALEUTIAN

101-200 M

201-300 N
. 8 J i

4] ]

P

|

1

J

Ty

4

-r — ~r

HEAN LENOTH 71.2 HEAN LENOTH 71.0

PERCENT

JOI-500 H

HEAN LENGIH 72.

16 HEAN LENOIH 76.0

501-900 M

HEAN LENOTH 731.8 HEAN LENGIH 74.0

1

1 i
TOFAL ]
8 | 4

QO 20 40 60 80 100 0 20 40 60 80 oo

-

r

HEAN LENGTH 84.5

—, P

l HEAH LENGIH 75.7

E

HEAN LENGIH 68B.7

o

0 20 40 60 8D 100

" v

MEAN LENOTH 71.4

:
1

J MEAR LENOTH 69.8

J MEAN LENGTH 70.3

|

0 20 40 50 B8O 100
LENOTH (CH)

HEAN LENOTH 71.2

HEAN LENGTH 64.4

MEAN LENOTH '78.1

0 20 40 60 B0 100

— —— p————

HEAN LENGTH 70.0

J MEAN LENGTH T1.4

1

1

HEAN LENOTH 70.9

0 20 40 60 60 100

Lk, |

y—— e

J HEAN LENGTH 73.3

]

J HEAN LENOTH 72.5

4

E

l HEAN LENGTH 72.6

1

0 20 40 60 B8O 100120

Figure 59.--Size conp'osition of Greenland turbot, sexes conbined, by survey area, subarea, and

depth zone.

S6



96

Table 24.--Mean CPUE (kg/h) and estimated biomass (t) for arrowtooth flounder
by area, subarea, and depth interval.

Dept h CPUE Bi onass
Area Subar ea (m (kg/ h) (1)
Al euti an

1-100 8.3 914

101-200 29.5 5,531

201=300 40.7 4,343

301=500 128.9 18,660

501-900 34.4 10,440

1-900 46,7 39,888

Sout hwest 1=-100 12,9 331
101-200 20.8 1,227

201-=300 18.9 365

301-500 39.7 1,192

501-900 - 16,8 1,129

1-900 21.1 4,244

Sout heast 1-100 12.9 442
101=-200 54,9 2,355

201-300 60.5 2,091

301-500 30.6 1,032

501~-900 15.6 622

1-900 36.6 6,542

a/

- Nor t hwest 1-100 0.0" 1
101-200 9.3 270

201=-300 71.0 784

301-500 235.0 5,733

501-900 38.6 2,310

1-900 61.9 9,098

Nor t heast 1-100 5.2 140
101-200 ‘ 29.5 1,679

201=300 27.7 210

301-500 286.8 10,618

501-900 95.3 6,305

1-900 90.2 19,652

Bowers Ri dge 1-100 0.0]2/ 09/

101-200 0.0 o

201-300 ) 14.3 193

301-500 5.8 85

501=-900 1.1 74

1-900 3.4 352

Bering Sea

Sout hern 1-100 11.8 551
101-200 139.0 4,527

201-300 49.5 540

301-500 103.0 1,278

501=200 119.6 2,626

1-900 76.3 9,522

a/ Less than 0.1 kg/h.
b/ No sanpling area avail able.
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and northwest subareas the depth range of highest abundance was the 301- to
500-m depth interval, while in the southern Bering Sea subarea it was both

the 10l- to 200-m and 501- to 900-m depth intervals (Fig. 60). Forty-nine
percent of the total estimated biomass of the Al eutian |Islands subareas
(19,700 t) was located in the northeast subarea and 23% was in the northwest
subar ea. The estimated biomass in the southern Bering Sea subarea was 9,500 t,
simlar to the abundance estimated for the northwest subarea (9,100 t).

The size conpositions in the three subareas which contained the majority
of the biomass were quite different (Fig. 61). In the northeast subarea the
size ranged from30 to 90 cmw th the principal node between 55 and 61 cm
The northwest and southern Bering Sea subareas contai ned higher percentages of
smal ler fish: a 40- to 55-cmnode in the northwest subarea and a 20- to 40-cm
mode in the southern Bering Sea.

Paci fic halibut (H ppoglossus stenolepis) --Pacific halibut were primrily

distributed in the southern Bering Sea subarea and the eastern portion

of the Aleutian Islands area. The highest nean catch rates occurred in the

sout hern Bering Sea subarea (56 kg/h), and by depth, in the |- to 100-m and

|0l- to 200-m depth intervals throughout the survey area (Table 25, Fig. 62).
Over 75% of the total estimated biomass of the Aleutian Islands area

(13,500 t) was contained in the northeast (6,800 t) and southeast (6,700 t)

subareas, and 7,300 t was estimated for the southern Bering Sea.

The size conposition of Pacific halibut within the subareas of principal
abundance varied (Fig. 63). Although the size range was simlar in all three
subareas, the size at which the principal node was found varied from45-70 cm
in the southern Bering Sea subarea to 25-40 cmin the northeast subarea and

70-90 cmin the southeast subarea.
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Figure 60.--Mean CPUE (kg/h) and estimated biomass (t)
for arrowooth flounder by area, subarea,
and depth interval.
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Tabl e 25.--Mean CPUE (kg/h) and estimated biomass (t) for Pacific halibut by
area, subarea, and depth interval

Dept h CPUE Bi onass
Area Subar ea (m (kg/ h) (1)
Al eutian

1-100 38.6 4,263

101-200 45,0 8,039

201-300 32.3 3,351

301-500 14.5 2,051

501-900 0.3 ‘ 67

1-900 21.9 17,771

Sout hwest 1-100 , 10.7 325
101=-200 7.8 480

201=-300 5.5 104

301-500 9.2 239

501-900 0.0 0

1-900 5.8 1,148

Sout heast 1-100 27.1 869
101-200 86.1 3,478

201-300 51.9 1,768

301-500 15,9 555

501-900 0.0 0

1-900 38.5 6,670

Nor t hwest 1-100 54,9 1,369
101-200 45,2 1,184

201-300 25.9 263

301-500 4.8 115

501-900 ‘ 0.0 0

1-900 20.1 2,931

Nor t heast 1-100 68,3 1,700
101-200 54,5 2,884

201-300 39.6 ' 1,216

301-500 22.8 883

501-900 1.4 67

1-900 32.5 6,750
Bowers Ridge 1-100 0.0* 0*
101-200 5.0 13

201-300 0.0 0

301-500 16.8 259

501-900 0.0 0

1-900 2.8 272

Bering Sea

Sout hern 1-100 73.2 3,697
101-200 98.3 3,235

201-300 18.5 194

301-500 4,9 50

501-3800 5.5 128

1-900 56.3 7,304

* No sanpling area avallable.
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Figure 62. --Mean CPUE (kg/h) and estinated bionmass (t)
for Pacific halibut by area, subarea, and

depth interval.
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Ot her Flounders
Four ot her species of flounders are found in the Aleutian |slands area

and the southern Bering Sea subarea: rock sole (Pleuronecetes bilineata); rex

sole (dyptocephalus zachirus); Dover sole (Mcrostonus pacificus); and

flathead sole (Hippoglossoides elassodon). The abundance of these species

is quite low and although the popul ati ons may produce a few catches |arge
enough to be of commercial value, they probably will not be able to sustain
the continued harvesting of a directed fishery. Available data on these

species are presented in Figures 64-68 and Tables 26-29.

Skat es

Several species of skates (Rajidae and Bathyrajidae) are distributed in
the Aleutian Islands area and the southern Bering Sea. Since it is difficult
to differentiate anobng species, they have been conbined into one group.
Skates are found throughout the survey area and were nost abundant al ong the
north side of the Aleutian Islands area and the southern Bering Sea subarea
where the mean catch rates ranged from 24 to 29 kg/h (Table 30). In the
Al eutian Islands area the highest nean catch rates occurred in the 201- to
300-m and 301- to 500-m depth intervals, while in the southern Bering Sea
subarea they occurred in the 10l-, to 200-m and 301- to 500-m depth intervals
(Fig. 69). In the Aleutian Islands area the estinmated biomass (17,400 t) was
fairly evenly divided between all subareas with the exception of Bowers

Ridge, and also anmong all depth intervals except the shall owest.

Red squid (Berryteuthis magister)

Red squid were found in all subareas of the survey area with the highest
mean catch rates encountered in the sout hwest subarea, and by depth, in the

201- to 300-m depth interval (Table 31, Fig. 70). Over 69% of the total
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ROCK SOLE
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Figure 65. --Mean CPUE (kg/h) and estinmated biomass (t)
for rock sole by area, subarea, and depth
interval.
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REX SOLE
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Figure 66. --Mean CPUE (kg/h) and estimated biomass for rex
sole by area, subarea, and depth interval.



107

DOVER SOLE

CPUE (KG/HR) gIoMASS (M

5 101
5 5 20 25 30 35 40 45 50 DEPTH 10 9 200 400 GO0 800 1000

o

1=-100
101-200
SOUTHWEST 201-300

3J01-500

T T T T T T T T

so1-900 |

1-100
101-200
SQUTHEAST 201-300

J01-500

soi-s00 I

-"lllllAll

101-200
NORTHWEST 201-300
3o1-500

301-~300

1-100
101-200
NORTHEAST 201-300

3Jo1-500

i .

1=-100

BOWERS _ 101-200
201-300

RIDGE Jo1-500 ]

ll-_'—'_'—'_l_'—_-_llllll

501-900

1-100
101-200

201-300
Jo1-500
$01-900

ALEUTIAN

- T T T T T T T

SOUTHERN 101-200

BERING 201-300

J01-500 |

501-900 F

Figure 67. --Mean CPUE (kg/h) and estimated biomass for
Dover sole by area, subarea, and depth
interval .

SEA

iR



108

FLATHEAD SOLE
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Figure 68. --Mean CPUE (kg/h) and estimated bionmass (t)
for flathead sole by area, subarea, and
depth interval.



Table 26.--Mean CPUE (kg/h) and estimted biomss (t)
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subarea, and depth interval

for rock sole by area

Dept h CPUE Bi omass
Area Subar ea (m (kal h) (1)
Al eutian
1-100 54.1 5,519
101-200 54.8 10, 486
201-300 30.6 3,102
301-500 1.35, 203
501-900 0.07 6
1-900 23,5 19,316
Sout hwest 1-100 102.0 2,549
101-200 48.9 3,006
201-300 45,1 810
301-500 0.2 4
501-900 0.0 0
1-900 33.3 6,369
Sout heast 1-100 28.3 929
101=-200 48.7 2,141
201-300 27.5 947
301-500 0.3 12
501-900 0.0 0
1-900 21.8 4,029
Nor t hwest 1-100 28.6 633
101-200 79.4 2,137
201-300 83.4 859
301-500 0.0 0
501-900 0.0 0
1-900 26.4 3,629
Nor t heast 1-100 55.1 1,408
101-200 57.4 3,198
201-300 15.6 486
301-500 4.6 187
501-900 0.1 6
1-900 24.6 5,285
. b/ b/
Bowers Ridge 1-100 0.0" 0~
101-200 1.3 4
201-300 0.0 0
301-500 0.0 0
501-900 0.04/ 0
1-900 0.0" 4
Bering Sea
Sout hern 1-100 59.8 2,878
101-200 34.8 1,109
201-300 4.1 38
301-500 0.0 0
501-900 0.0 0
1-900 32.1 4,025

a/ Less than 0.1 kg/h.

b/ No sanpling area available.



Table 27 .--Mean CPUE (kg/h)
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and estimted biomass (t)

subarea, and depth interval.

for rex sole by area,

Dept h CPUE Bi onass

Area Subar ea (m (kg/h) (t)
Al eutian

1=-100 0.3 32
101-200 2.1 366
201-300 2.5 263
301-500 4.5 626
501-900 1.6 459
1-900 2.2 1,746
Sout hwest 1-100 0.0 0
101-200 5.8 325
201-300 4.4 76
301-500 1.7 47
501-900 3.5 212
1-900 3.5 660
Sout heast 1-100 0.9 32
101-200 O.1 3
201-300 2.8 105
301-500 5.8 205
501-900 1.2 47
1-900 2.1 392
Nor t hwest 1-100 0.0 o
101-200 0.6 18
201-300 3.2 39
301-500 10.2 254
501-999 0.3 14
1-999 2.2 324
Nor t heast 1-100 0.0 0
101-200 0.3 15
201-300 0.8 22
301-500 2.9 90
501=-900 2.9 186
1=900 1.6 313

Bowers Ridge 1-100 0.0 o*
101=200 1.9 5
201-300 1.8 22
301-500 2.1 30
501=-900 0.0 0
1=-900 0.6 57

Bering Sea

Sout hern 1-100 0.6 27
101=-200" 12.8 419
201-300 17.8 182
301-500 251.2 3,252
501=-900 26.1 562
1-900 34.9 4,442

* No sanpling area avail abl e.
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Table 28.--Mean CPUE (kg/h) and estimated biomass (t) for Dover sole by area
subarea, and depth interval

Dept h CPUE Bi onass
Area Subar ea (m (kgl h) ()
Al eutian
1=-100 0.0 0
101-200 0.04, 0
201-300 0.0< 4
301-500 0.4 56
501-900 1.2 329
1-900 0.5 389
Sout hwest 1-100 0.0 0
101-200 0.0 0
201-300 0.0 0
301-500 0.0 0
501-900 0.4 24
1-900 0.1 24
Sout heast 1-100 0.0 0
101-200 0.0 0
201-300 0.1 4
301=-500 0.3 11
501-900 3.1 121
1-900 0.7 136
Nor t hwest 1-100 0.0 0
101-200 0.0a/ OC/
201-300 0.0" 0~
301-500 0.0 0
501-900 0.1 8
1=900 0.1 8
Nor t heast 1-100 0.0 0
101=200 0.0 0
201-300 0.0 0
301-500 0.5 19
501-900 2.8 176
1-900 0.9 195
Bowers Ridge 1-100 0,09/ 09/
101=200 . 0.0 0
201-300 0.0 0
301-500 1.8 26
501-900 0.0 0
1-900 0.3 26
Bering Sea
Sout hern 1-100 0.1 4
101-200 0.2 6
201-300 0.6 6
301-500 1.0 14
501-900 3.8 87
1~-900 0.9 117

a/ Less than 0.1 kg/h.
bs No sanpling area avail able.
c/ Less than 0.5 t.



Table 29.--Mean CPUE (kg/h) and estimated biomass (t)
area, subarea, and depth interval
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for flathead Sole by

Dept h CPUE Bi onass
Ar ea Subar ea (m (ka/ h) (1)
Al eutian
1-100 2.2 218
101-200 2.6 514
201-300 0.5 56
301-500 014/ 12
501-900 0.07 16
1-900 0.9 816
Sout hwest 1-100 6.8 168
101-200 3.0 174
201-300 1.2 21
301-500 0.1 2
501-900 0.2 15
1=900 2.0 380
Sout heast 1-100 1.1 39
101-200 0.25/ 9¢/
201-300 0.0~ 0~
301-500 0.0 0
501-900 0.0 o}
1-900 0.2 48
Nor t hwest 1=-100 0.3 10
101-200 2.1 61
201-300 1.7 25
301-500 0.0 0
501-900 0.0 0
1-900 0.6 96
Nort heast 1-100 0.0 0
101-200 4.4 270
201-300 0.3/ 8
301-500 0.0~ 10
501-900 0.0 1
1-900 1.2 289
: b/ b/
Bowers Ridge 1-100 0.,0” 0~
101-200 0.0 0
201-300 0.2 2
301-500 0.0 0
501-900 0.05 0
1-900 0.0~ 2
Bering Sea
Sout hern 1-100 2.5 120
101-200 7.1 232
201-300 26,7 318
301-500 1.7 24
501-900 0.0 0
1-900 5.1 694

a/ Less than 0.1 kg/h
b/ No sanpling area available
¢/ Less than 0.5 t.



Table 30.--Mean CPUE (kg/h) and estinmated biomass (t)
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subarea, and depth interval

of skates by area

Dept h CPUE Bi onass
Ar e a Subar ea (m (kg/ h) (1)
Al eutian
1-100 6.4 757
101-200 21.6 4,197
201-300 30.0 3,391
301-500 30.2 4,289
501-900 16.1 4,805
1=900 20.3 17,439
Sout hwest 1-100 13.4 433
101-200 13.6 853
201-300 24,7 500
301-500 19.8 586
501=900 10.0 678
1-900 14.5 3,050
Sout heast 1=-100 3.4 118
101-200 18.4 762
201-300 37.8 1,319
301=500 20.5 636
501-900 18,5 711
1=-900 20.4 3,546
Nor t hwest 1-100 0.5 15
101=200 43.3 1,343
201-300 41.8 549
301=500 29.9 711
501-900 23.5 1,382
1-900 26,2 4,000
Nor t heast 1-100 7.3 191
101=-200 23.4 1,211
201=300 27.2 921
301-500 60.1 . 2,303
501-900 25.1 1,663
1=-900 28.8 6,289
Bowers Ri dge 1-100 0.02/ oé/
101=200 9.3 28
201-300 7.6 102
301=500 3.5 53
501-900 5.5 371
1-900 5.5 554
Bering Sea b/ c/
Sout hern 1-100 0.0" 0~
101-200 63.0 2,100
201-300 10.0 99
301=500 62.7 855
501=-900 5.5 121
1-900 24 .4 3,175

a/ No sanpling area avall abl e.

b/ Less than 0.1 kg/h
c/ Less than 0.5 t.
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Figure 69.--Mean CPUE (kg/h) and estimated biomass (t)
for skates by area, subarea, and depth
interval .



Table 31 .--Mean CPUE (kg/h) and estimated biomass for
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subarea, and depth interval

red squid by area

Dept h CPUE Bl omass
Area Subar ea (m (kal/ h) (t)
Al eutian
1-100 4.5 524
101=200 7.5 1,359
201-300 74.5 8,690
301-500 20,2 2,847
501-900 1.9 572
1~-900 16.3 13,992
Sout hwest 1-100 0.0 0
101-200 20.3 1,139
201-300 349.5 : 7,014
301-500 40.8 1,240
501-900 4.2 281
1-900 47.8 9,674
Sout heast 1-100 11.4 392
101-200 0.0 0
201-300 5.4 208
301-500 23.2 824
501-900 4,1 157
1-900 8.2 1,581
Nor t hwest 1-100 0.0 . 0
101-200 2.4 77
201-300 91.7 1,243
301-500 ° 17.3 433
501-900 0.1 8
1-900 11.2 1,761
Nor t heast 1-100 5.3 132
101-200 2.4 143
201-300 5.3 187
301-500 6.7 235
501-900 1.5 104
1-900 3.6 801
Bowers Ridge ©1-100 o.oé/ oé/
101-200 0.1 ob/
201-300 3.1 38”
301-500 7.9 115
501-900 0.4 22
1=-900 1.8 175
Bering Sea
Sout hern 1-100 0.0 0
101-200 1.6 59
201-300 6.7 82
301-500 3.0 33
501-900 11.1 252
1-900 3.3 426

a/ No sanpling area available.

b/ Less than 0.5 t.
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Figure 70.- Mean CPUE (kg/h) and estimated bionass (t)
for red squid by area, subarea, and depth
interval .



117

estimated biomass for the Aleutian Islands area was also |ocated in the
sout hwest subar ea.

Al t hough the size conposition of red squid varied within the survey
subareas, the largest mean size occurred in the subarea of highest abundance
(southwest), where the size (mantle length) of the principal node ranged from

22 to 33 cm (Fig. 71).

Gol den king crab (Lithodes aequi spina)

Al though otter trawls equipped with roller gear are usually not
consi dered a good sanpling tool for estimating the abundance of crab, the
nean catch rates can be useful in providing information on the relative
abundance. Golden king crab were distributed in all subareas of the survey
area. Hi ghest nean catch rates were found in the western portion of the
Aleutian Islands area primarily in the southwest subarea, 7 kg/h, and in the

|0l- to 200-m depth interval, 16 kg/h (Table 32, Fig. 72)

Tenperature Cbservations

During the survey, water tenperature information was collected at
sel ected stations using expendabl e bathythernograph tenperature probes (XBT's)
Surface water tenperatures were collected at 422 stations and bottom water
tenmperatures were collected at 359 stations (Appendix 3). The surface
tenmperatures recorded throughout the survey ranged from 5.6 to 10.0°C. The
considerably wide range of tenperatures were caused by the S-nonth survey
time period as well as the w de geographical area covered. Qher contributing
factors were the strong tides and currents characteristic of the A eutian
| sl ands region

Mean surface and bottomtenperatures are presented by subarea and depth

interval in Table 33. Bottom tenperatures decreased wth increasing depth
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Table 32.--Mean CPUE (kg/h)
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and estimated bionass for
area, subarea, and depth interval

gol den king crab by

Dept h CPUE Bi onass
Area Subar ea (m (ka/ h) (1)
Al eutian

1-100 0.4 56

101-200 7.7 1,479

201-300 5.0 554

301~-500 2.6 357

501-900 0.8 249

1-900 3.2 2,695

Sout hwest 1-100 0.2 6
101-200 16,0 1,002

201-300 11.0. 218

301-500 2.8 87

501-900 1.4 98

1-900 6.8 1,411

Sout heast 1-100 0.0 0
101-200 2.0 71

201-300 1.6 58

301-500 4,1 132

501-900 1.0 37

1-900 1.8 298

Nor t hwest -~ 1=-100 1.4 50
101-200 10.9 307

201-300 1641 192

301-500 2.9 74

501-900 1.2 73

1-900 4.6 696

Nor t heast 1-100 0.0 0
101-200 1.8 95

201-300 1.8 56

301-500 1.6 56

501-900 0.5 32

1-900 1.1 239
Bowers Ridge 1-100 0.0 o*
101-200 1.5 4

201-300 2.4 30

301-500 0.5 8

501-900 0.1 9

1-900 0.5 51

Bering Sea

Sout hern 1-100 0.0 0
101-200 0,1 2

201-300 2,1 16

301-500 0,9 10

501-900 0,2 4

1-900 0.3 32

* No sanpling area avail able
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GOLDEN KING CRAB

CPUE (KG/HR) BIOMASS (T)
0 5 1015 20
0 5 20 25 30 35 40 45 50 DEPTH (M) 6 200 400 600 800 1000

t-100
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$01-900

1-100
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SOUTHEAST Zﬁl-JOO
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S01-900

1-100

101-200

NORTHWEST - 201-300

3Jo1-500

501-900

1-100
101-200
NORTHEAST 201-300
Jo1-500

$01-300

1-100
BOWERS 101-200
201-300 |
RI0GE 301-500

501~500

1-100
101~-200
ALEUTLAN 201-300
301-500

S01-900

T

1-100

SOUTHERN 101-200
BERING 201-300 |
SEA 301-500

501-300

Figure 72.--Mean CPUE (kg/h) and estimted biomass (t)
for golden king crab by area, subarea, and
depth interval.
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Table 33 .--Average surface and sea floor water tenperatures by depth and
subarea collected during the 1983 Aleutian |sland survey.

Dept h Aver age tenperature (°C)
Area Subar ea (m Surface (n) Bottom (n)
Al euti an 1-100 6.8 (22) 5.0 (17)
101-200 7.3 (141) 4.8 (115)
201=300 . 7.1 (87) 4.6 (82)
301~-500 7.3 (57) 3.9 (46)
501=-900 7.2 (72) 3.5 (63)
1-900 7.2 (379) 4.4 (323)
Sout hwest 1-100 6.9 (4) 4.8 (5)
101-200 7.5 (35) 4.7 (35)
201-300 7.4 (24) 4.6 (23)
301-500 7.6 (23) 4.1 (13)
501-900 7.6 (14) 3.5 (10)
1=-900 7.5 (100) 4.4 (86)
Sout heast 1-100 8.1 (1) -
101-200 7.0 (25) 5.0 (25)
201-300 7.0 (24) 4.9 (21)
301~500 7.3 (11) 4.1 (11)
501-900 7.9 (9) 3.6 (9)
1-900 7.2 (70) 4.6 (66)
Nor t hwest 1-100 6.4 (7) 4.8 (5)
101-200 6.5 (18) 4.3 (13)
201-300 6.8 (14) 4.3 (12)
301-500 6.6 (7) 3.8 (7)
501-900 6.6 (19) 3.4 (17)
1-900 6.6 (65) 4.0 (54)
Nor t heast 1-100 6.8 (10) 5.3 (7)
101-200 7.6 (61) 5.1 (40)
201-=300 7.2 (23) 4.5 (24)
301-500 7.5 (11) 3.9 (10)
~ 501-900 7.3 (19) 3.6 (16)
1-900 7.4 (124) 4.6 (97)
Bowers Ridge 101-200 6.9 (2) 3.7 (2)
201-300 6.9 (2) 3.8 (2)
301-500 6.9 (5) 3.5 (3)
501-300 7.2 (11) ) 3.4 (11)
1-900 7.1 (20) 3.5 (20)
Bering Sea
Sout hern 1-1Q0 8.0 (17) 6.3 (13)
101-200 7.9 (12) 5.2 (10)
201-300 7.9 (8) 4.6 (8)
301-500 7.2 (3) 3.8 (2)
501-900 7.7 (3) 3.5 (3)
1-900 7.9 (43) 5.2 (36)
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and general ly were higher on the south side of the island chain than the
north side and were higher in the east than in the west. The |owest bottom
tenmperatures were recorded at Bowers Ridge. In conparison with the
bathynetric profile obtained from the 1980 survey, bottom tenperatures were
somewhat higher in 1983 (about 0.3°C on the average) at depths less than

300 m but there were no appreciable differences at depths greater than 300 m
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APPENDI X 1

Lengt h- Wi ght Dat a

Lengt h-wei ght data by species collected throughout the Al eutian Islands
are presented in Appendix 1. Al weight neasurenents are recorded in grans,
all length measurenents in centineters, and the fitted |east squares regression
equations are given. in mllineters.

| NDEX Page
Least squares regression coefficients for all species . . . . . . . . . . . 126
Lengt h-wei ght data for walleye pollock . . . . . . . . . . . . . . 127
Lengt h-wei ght data for Atka mackerel . . . . . . . . . . . . . . 128
Lengt h-wei ght data for Pacific cod . . . . . . . . . . . . . . 129
Length-weight data for Pacific ocean perch . . . . . . . . . . . . . . ... ... ... 130
Lengt h-wei ght data for sablefish . . . . . . . . . . . . . . 131
Lengt h-wei ght data for northern rockfish . . . . . . . . . . . . . . 132
Lengt h-wei ght data for shortraker rockfish . . . . . . . . . . ... . 133
Lengt h-wei ght data for shortspine thornyhead rockfish . . . . . . . . . . . . .. 134
Lengt h-wei ght data for Greenland turbot . . . . . . . . . . . . . . 135
Lengt h-wei ght data for rock sole . . . . . . . . . . . . . . 136

Lengt h-wei ght data for red squid . . . . . . . . . . . . . . 137



126

Lengt h-wei ght rel ati onshi ps were exam ned for each species, by sex, using
| inear |east squares regression techniques. The resulting estimted regression
equation and coefficients are as follows:

Wi ght (grams) = (a) Length (nmb

Species Sex a b
Wl | eye pol | ock male .000029727 2.770
female .000026428 2,798
total .000027646 2.782
At ka macker el male . 00000000521 4,300
female - .00000000288 4.384
total » 00000000282 4,394
Pacific cod male .000003103 . 3.208
female 000002588 3.237
total » 000002813 3.224
Paci fic ocean perch male .000007816 3,085
female .000006939 3.106
total . 000007245 3.099
Sabl efi sh male .000000917 3.376
female «000002065 3.251
total .000001293 3.322
Northern rockfish male .000031987 2.858
female .000043033 2.818
total «0000185 2.964
Shortraker rockfish male «000006821 3.145
female .000005297 3.186
total .000006012 . 3.165
Shortspi ne thornyhead male .000002857 3.253
female .000002238 3.293
total .000002546 3.273
Geenland turbot male .000001016 3.341
female «000000765 3.395
total .000000368 3.502
Rock sole male ‘ .000010724 2.991
female .000005368 3.124
total .000003784 3.182

Red squid total .0017308 2.292
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Walleye pollock

Total survey area
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Atka mackerel

1200
1000+

800
Male 800

400+

WEIGHT (GRAMS)

200

128

Total survey area

1000~
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Female
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Pacific cod

Total survey area

18000
15000~
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Pacific ocean perch

Total survey area

1500+
1asoJ
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1050
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Male 750
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[+]
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Sablefish

Total survey area

8000
7000
6000
5000
Male

4000
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ZOOOT
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Northern rockfish

Total survey area

800-
700"
600
500
Male 4001
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200

WEIGHT (GRAMS)
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Female 100
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Shortraker rockfish

Male

Female
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WETGHT (GRAMS)

WEIGHT (GRAMS)

WEIGHT (GRAMS)

21000
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Shortspine thornyhead rockfish

Total survey area

6000
5000
4000
Male
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Greenland turbot

Total survey area

Male

WEIGHT (GRAMS)

10000
8000 ~
Female
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4000
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Rock sole
w
b
<
@
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o
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o
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Total survey area
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Red squid
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APPENDI X 2

Sampl e Error
The precision of the biomass estimates for nost of the species discussed

in this report are presented in Appendix 2 as sanple error. Sanple error
is calculated as:

[ (95% upper confidence interval-nmean estinate)/(mean estimate)] X 100

The confidence intervals are symmetrically distributed about the nean.



Speci es

Atka mackere
Wl | eye pol | ock
Pacific cod

Paci fic ocean perch
Sabl ef i sh

G ant grenadier
Northern rockfish
Shortraker rockfish
Short spi ne thornyhead
Rougheye rockfish
G eenland turbot
Arrowt ooth fl ounder
Rock sole

Paci fic halibut

Fl at head sole

Dover sole

Rex sole

Red squid

Red king crab

140

Al euti an

bi omass

306, 782
242,678
136,887
144,079v
68,543
381,219
44,458
27,914
15,138
20, 581
49,833
39,888
19,316
17,771‘
816

389
1,746
13,993

218

sanpl e S. Bering Sea sanpl e
error bi omass error

59.6 10 156.4
70.6 245,095 160.3
38.1 34,503 53.6
39,2 97,479 182.7
109.0 9,167 95.6
28.7 1,766 -

70.5 1,516 109.3
67.4 13,080 308.3
17.7 1,414 37.1

59.5 2,829 375.1

45,3 14,033 622.5
28.3 8,971 34.4
188.2 1,147 31.1

22.3 3,607 59,2
334.2 574 132.8
70.9 113 203.4
40.3 4,415 246.2
77.6 426 72.5
95.2 0 0.0
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APPENDI X 3

Water Tenperature Data

Surface and bottom water tenperature data by vessel and station are
presented in Appendix 3. Al water tenperature measurements are recorded
in degrees Celsius.

| NDEX Page
Water tenperatures collected aboard the Chapnan . . . . . . . 142
Wter temperatures collected aboard the MIler Freeman . . . . . . . 144

Water tenperatures collected aboard the Daito Maru No. 32 . . . 146




SURF. GEAR
HAUL ™M/ D/YR LATITUDE LONGITUCE DEPTH TIME DURATION DISTANCE STRATA TEMP TEMP.

DEG mMIM DEG MIN M) (HR) (NM) (DEG C)(DEG G)
R R L T = T 2 R o Y e R T T s Y 'Y
1 8rs17/83 34 36 163 13 47 7 0. 20 1.31 (o} 8.0 6. 9.
2 B8/17/83 3% 41 163 21 80 11 0. 50 1.32 Q 8.7 4.9
3 8/17/83 54 as 163 23 115 13 0. 50 1.43 (o) g7 4.7
4 8/17/83 54 41 165 25 143 14 Q. 50 1. 24 [} .2 4.0
5 8rs18s83 %4 B 146 20 34 9 0. 50 1.43 ) 8.3 4.7
& E/15/83 34 13 166 11 73 11 Q.23 0.74 c e 4 4.6
7 8/19/83 54 9 166 17 72 14 0. 50 1. 48 () e.8
8 8/19/€3 34 7 146 18 a2 13 Q. 30 1. 96 (o} 8.3
9 6&/19/€3 34 14 166 10 125 18 0. .25 0.78 0 8.7 4.2
1> 8/20/83 32 36 167 £ a7 g 0. 50 1.434 0 2.0 &9
11 8/20/83 33 47 147 135 ?1 11 Q. 290 1.33 Q a 3 3.4
12 8721783 33 47 1467 16 80 7 0. 59 1. 56 a 3.0 3.9
13 8/21/83 33 40 167 19 47 10 0. 33 0.87 [} e7 & 2
14 8s/22/83 33 24 168 2° 43 7 0. 23 0. 86 c 6.3 & 2
13 8/22/83 53 22 168 3G 19 8 0. 30 1. 50 Q 4.3 &. 3
16 8/22/83 23 21 1648 31 o1 9 0. 50 1. 47 o 7.2 &.2
7 8/22/83 33 =22 1468 24 20 11 0. 20 1. 50 a 8.5 &. 5
18 8/22/83 33 22 168 323 48 13 0.47 1. 32 v} 8.2 &1
19 8/22/83 53 23 148 40 a8é 15 Q.33 0. 91 a 7.9 4.7
20 B8/22/83 33 23 168 432 114 14 n. 30 1.47 o 7.9 3.1
21 8/23/83 23 4 169 37 a1 7 Q. 30 1.48 0 7.1 3.6
22 8rs23/83 23 & 169 94 6 12 0. 30 1.49 o] 8.9 3.0
23 8r22/83 33 1 169 60 72 14 0. 30 1.42 o g.9 3.2
24 8/24/83 92 53 149 34 40 8 0. 50 1.4& o 6.6 3.9
23 8/24/83 593 2 169 59 80 15 0. 45 1.32 [0} 7.1 4.6
26 8/23/83 32 26 173 32 77 13 0. 30 1. 930 0 9.0 4.9
27 8/25/83 92 25 173 4¢ 7&6 13 0. 30 1.47 o 7.0
28 8/25/83 22 17 173 44 107 19 Q. 50 1. 44 o ?7 4.1
29 8/24/83 92 26 173 54 & 9 0. 30 1.11 0 8. & 4.9
30 8/2&/E3 92 =2 173 31 113 11 0.1& 0. 44 0 7.9 4. 4
31 8/2&4/83 52 17 173 7 84 15 0. 50 1. 40 (o] ?.6& 5.3
32 e/24&/83 92 16 172 5% 78 16 0. 23 Q.73 (o] 10.0 4.6
33 8s/27/83 S2 35 172 2= 123 e Q. 50 1. 40 Q 4. & 3.0
334 6/27/E3 52 36 172 23 140 10 0. 50 1.45 Q 6. B 4.5
33 8/27/83 22 13 72 9% 81 14 0.17 0. 31 o e.6
3& 8/28/83 52 16 174 2= 83 13 0. 23 0. &7 (o) 8.3
37 8/30/83 32 16 174 22 Ba& e 0. 33 0. 74 [, 8.7 7.7
38 8s30/83 52 25 173 332 71 13 0. 25 0.78 Q e 4
39 8/30/83 52 20 173 34 &4 14 Q. 2% Q.75 G e. 4
40 8/30/E3 92 23 173 9= 73 14 Q.2 Q.73 (o] 2.4
41 8/30/83 52 25 173 52 73 17 0. 23 Q.74 o] 9.7
42 €/31/83 sz & 171 32 120 8 0.9 1.43 0 7.0 4.7
43 6/31/83 92 49 171 33 123 9 Q. 20 G. 39 Q 6.9 4.8
44 8/31/83 32 31 171 21 1G9 12 Q.2 1. 43 o] 7.0 5.1
43 d8/31s83 32 30 171 24 102 14 0. 30 1. 91 (o] &5, 9
46 <9/ 1/83 52 42 170 4 87 a 0.33 1. 69 (¢} a. 7 5.1
47 9/ 1/83 S2 &z 170 SG 76 ? 0.3 1.02 ] & 9 9.7
48 9/ 1/83 52 44 170 43 159 11 0. 30 1. 0& (0] 6.3 5.3
49 9/ 1/83 52 46 170 3% 104 13 0. 30 1.74 0 & 48 9.3
90 97 1/83 32 4e 170 53 364 16 0.5 1. 41 (8] 7.6

A



SURF. GEAR
HAUL M/ D/YR LATITUDE LOMGITULE DEPTH TIME DURATION DISTANCE STRATA TEMP. TEMP.

DEG MIM DEG MIN M) (HR) (NM) (DEG C)(DEG C)
34130 F 28 3 42 3F 20 6 2 424 130 500 S0 3 3 Sk 25 ik Sk A 03 TEIE M SR AE 3 B2 3 B TS SE 3 3 A E ok 3 SO S T S i e iR
51 9rs 2/83 93 36 168 12 &5 a8 0. 10 Q.30 [} 7.1
52 97 2/83 33 37 169 11 &3 ? Q. 11 Q. 30 (¢} 7.1
33 9/ 2/83 33 36 168 13 [=Y) 10 0.23 0.73 Q 7.0
34 9/ 3/83 sS4 7 166 21 37 8 Q. 20 0. 36 (8] 8.2
33 <9/ 3/83 %4 7 164 21 37 ? 0. 33 0.97 Q 8.3
°& 9/ 3/83 54 g 166 297 - 99 10 0. 50 1. 434 Q 8.6
57 9/ 3/83 54 7 166 17 Jé 12 0. 50 1.47 0 €. 4
S8 9/ 3/83 94 8 166 21 58 13 2. 50 1. 48 [8) 8.7
39 9/ 4/83 34 13 1635 3¢ 23 8 0 23 0. .74 o] 8.4
&0 9s 3/83 31 12 143 4c 36 9 0. 3G 1.37 G 6.7
&1 9/ 4/83 34 8 146 21 94 12 Q. 30 1.49 [v] 8.9 b6.9
&2 9/ 3/83 54 7 166 22 33 13 Q. 30 1. 446 c 8.9 6.9
&3 <9/ 4/83 24 8 166 22 33 14 Q. 30 1.48 Q 8.9 &. 9

1374t



SURF. GEAR
HAUL M/ D/YR LATITUDE LONGITUDE DEPTH TIME DURATION DISTANCE STRAVA TEMP. TEMP.

DEG MIMN DEG MIN "M} (HR) (NM) (DEG C)(DEG C)
E N e LR T L 2 S R R S e L Ry R PR T T I SR e
1 7/722/83 31 47 182 37 76 7 Q.12 0. 32 132
2 7/28/83 0 91 464 182 41 109 10 0. 30 1.43 132 3.7 4.9
S 7/28/83 31 44 182 40 308 19 Q. 50 1. 40 133 6.9
4 7/28/83 31 44 182 3. 2CA 21 0. 50 1.44 134 6.1 4.1
S 7/29/83 31 SO 182 23 Q (o] Q. 00 Q. 00 0
& 7/29/83 91 30 182 24 73 1 0. 14 0.47 122 b & 4.8
7 7/29/83 851 464 182 1% 135 q 0. 30 1. 48 132 7.8 4.6
g 7/2%/83 31 48 182 13 83 8 0. 30 1.47 132 7.2 4.9
? 7/29/83 31 50 182 15 71 10 0. 00 0. 00 122
10 7/729/83 °1 41 181 44 71 135 0. 50 1.13 132 &1 4.9
11 7729783 31 40 181 4= 113 17 Q. 30 1. 30 1332 3.7
12 7/29/83 21 38 181 5= 225 21 0. 50 1. 49 132 &. 0 3.7
13 7/36/83 51 34 181 5= 406 1 0. 50 1. 19 135 &1
14 7/30/83 51 29 181 21 148 8 0. 25 0. &7 133 6.9 3.2
13 7/30/83 31 30 181 21 101 10 0. 50 1. 44 132 4.8 & 2
16 7/30/E83 1 26 181 1¢ 112 13 0. 30 1. 40 122 7.0 4.9
17 7/30rs83 J1 16 180 391 97 18 0. 30 1. 59 2= a4 4.7
18 7/30/83 5t 15 180 47 108 22 0. 50 1. 54 132 8.0 5.2
1?2 7/30/E3 31 13 180 4€E 143 24 0. 30 i.44 133 7.9 4.8
20 7/31/83 31 195 180 415 1e9 3 0. 08 0. 33 134 8.2 4.7
21 7/31/83 391 13 180 412 186 4 0. 30 1. 36 134 8.2 4.7
22 7/31/83 91 13 180 47 344 7 0. 59 1. 44 135 7.4 3.3
23 7/21/83 51 18 180 37 114 11 0.17 0. 49 133 7.4 3.1
24 7/31/83 51 18 180 34 125 13 0. 50 1. 34 33 d.4 9.4
25 7/21/83 51 18 180 36 a1 15 0. 30 1. 83 132 7.7 5.2
24 8/ 1/83 51 44 181 14 416 1 Q.33 0.83 323
27 8/ 1/83 51 57 181 18 395 7 0. 30 1. 23 323 5.4 3.4
28 8/ 1/83 52 4 181 28 296 13 0. 30 1.71 323
29 8/ 1/E3 52 2 181 12 417 17 Q. 50 1. 31 3c3 7.0 3.3
30 ers 1/E3 31 351 1681 11 373 2 0. 30 1. 36 3z=< &5 3.4
J1 8/ 2/83 S1 57 181 51 121 & 0. 50 1. 44 324 & 0 4.3
32 8/ 2/83 51 58 181 4% 147 k4 Q. 30 1. 44 323 6. 0 3.8
3 &/ 2/€3 51 56 181 4S8 94 13 Q. 30 1. 93 321 3.6 4.7
334 8v 2/63 31 Sé& 181 44 122 18 0. 50 1. &0 323 4.0 4.8
3% €/ 2783 31 33 181 3% 82 21 0. 20 1. 34 == & 3
2& 8/ 2/e2 51 34 181 31 101 23 0. 50 1. 33 322 5.8 3.0
7 8/ 3/B3 31 40 179 1 234 14 0.15 0. 29 311 & 9 3.7
38 6/ 3/83 31 43 178 5z 318 18 0. 09 G. Q0 4135 & 7
39 &/ 3/E3 31 490 178 32 72 23 Q.01 Q. 6O 41z
40 €/ 4-se2 31 4& 178 12 83 9 0. S0 1. 60 411 5.8 .9
41 8/ 4/83 S1 47 178 7 84 8 0. 30 1.16 41= a. 3 4.3
42 B8/ 4-83 a1 93 177 4% &5 13 0. 30 1. 535 41z 6.7 3.7
45 6/ 4/82 31 a7 77 49 73 20 0. 50 1.70 412 4.2
44 g/ 4,83 91 49 177 44 a4 22 a. 50 1. 45 411 6.9 3.4
4% B8/ S/E2 31 3é 177 1 S50 ] 0. 30 1.23 411 &3 4.8
45 8s 5/€3 51 57 176 51 51 10 0.23 0. 467 421 7.2 4.0
47 8/ 5/83 51 56 176 393 110 3 0. 50 1.10 422 6.3 4.6
43 8/ S/83 51 &0 176 33 26 17 0. 50 1. 50 421 6.8 6.0
4¢ &6/ 5/83 92 1 176 22 &3 20 0. 50 1.36 422 6.6
3¢ &rs 3/83 o1 94 176 27 78 23 0. 30 1. 45 422 &. 8 3.7

ATAS



. SURF. GEAR
HAUL M/ C/YR LATITUDE LONGITUDE DEPTH TIME DURATION DISTANCE STRATA  TEMP. TEMP.

DEG MNMIN DEG MIN (M) (HR) (MM DEG C)Y(DEG C)
HA AR LA RS R R F R DU R R ARRE SR HA T AR AR DI R SR AR RB RS RN RD RN R RFH R T 0 T AR RR RSB S

31 8/ &/E3 51 S& 176 19 163 2 0. 30 1. 48 22 7.2 3.7
52 8/ &/83 sa 1 176 24 59 9 0. 50 1.47 422 a. 4 5.8
23 8/ &/83 s2 2 176 12 100 8 0. 50 1.32 422 & 6 9.9
&4 B/ 4/83 52 4 176 22 373 11 Q. 30 1. 40 4z=3 & 9 3.3
*8 8/ 4/83 °2 3 176 €1 260 14 Q. 30 1. 33 4243 7.0 3.8
o4 B/ &/B3 s2 3 176 23 136 17 Q. 50 1.11 423 &. 3 3.3
57 8/ 7s/83 s2 10 175 37 e1 1 0. 30 1.10 42 &. 8

33 8/ 7/83 52 10 173 3é& a4 3 0. 50 Q.99 422 7.0 3.0
5¢ 8/ 7/83 2 10 175 23 106 6 0. 50 1. 39 422 &. 4 4.7
&0 8/ 7,83 52 9 173 16 114 7 0. 30 1.41 4223 6.3 3.0
&1 8/ T/B3 s52 11 175 14 118 12 0. 50 1.43 423 & 6 4.3
2 &7 7/€3 22 11 175 15 170 15 0. 50 1. 40 425 7.0 4.2
&3 8/ 7/83 52 @9 173 10 73 19 Q. 50 1.43 422 6.3

&4 687 7783 52 8 175 < 59 20 Q. 42 1.03 422 & 3

&3 8rs 7/83 ga & 179 1i a2 22 0. 50 1. 69 42i &. 3 3.8
b5 B/ S/€3 s2 & 175 11 a0 1 0.05 0. 20 421 & 3

&7 8/ B/B3 S22 19 174 42 g2 -3 0. 30 1.49 422 7.1 3.0
48 &/ EFB3 32 18 174 41 &3 9 0. 30 1.17 22 7.1 3.2
&4%? B8/ B/E3 52 18 174 47 120 13 0. 50 1. 50 423 7.2 5.0
70 &/ B/83 92 18 174 347 %0 19 0. 50 1. 60 422 7.2 3.4
71 8/ E/E3 32 17 174 351 280 18 0. 50 1. 47 423 6.7 3.6
7 86/ 8783 S2 13 174 39 130 22 0. 30 1. 46 423 7.2 4.2
7 8/1G/€3 91 13 179 1 103 7 - 0. 50 1. 69 212 6.1 3.0
74 8/10/83 51 13 178 60 138 12 0. 50 1. 59 213 6.2 4.6
73 8rs106/83 51 13 178 &0 180 14 0. &0 1. 30 214 3.8 4.2
76 8/10/83 51 13 178 59 22 17 0. 50 1. 36 214 &1 4.0
77 8/10/83 o1 32 178 43 g4 24 0. 30 1.70 212 5.9 3.3
78 B8/11/83 51 32 178 43 116 2 0. 50 1. 33 213 6.0 9. 4
79 B/711/83 o1 29 178 38 144 3 Q0. 50 1. 43 212 2.9 9.1
BO 6B/11/83 51 3 178 26 84 14 0. 50 1. 36 21z &. 3 4.1
a1 8r/12r/83 S1 3 176 44 204 1 0. 26 0.80 224 6. 6 4.7
e2 8/12/83 291 3 176 443 134 4 0. 50 1.48 223 & 2

B3 8/12/83 91 3& 176 43 100 6 Q. 50 1. 30 222 a1 4.8
84 8/12/83 51 2 17& 44 385 ? Q. 50 1. 63 223 3.8
83 eBrs:12/E3 31 = 176 25 101 16 0. 20 1.39 222 9.4 4.9
E4 B/LI2/E3 51 28 176 2 118 18 0. 50 1. 32 223 & 6 4.7
87 6/12/83 21 3 176 22 130 21 0. 50 1. 42 223 6 6 4.7
89 8s12/€3 51 a1 175 44 340 2 0. 50 1. 58 225 &. 8 3.7
89 68/13/E3 351 43 1735 31 203 7 0.2 1.23 224 6.3 4.3
26 d713/E3 51 a3 1795 42 138 11 0. 50 1. 50 223 6.6 5.0
F1 B/13/83 51 50 175 42 1C1 14 0. 50 1.27 222 & 7 3.0
2 Br/13/E3 51 52 175 4% &4 17 0. 50 1. 55 2z2 &1 5.7
T2 8/13/83 21 32 175 40 7 19 Q.27 0. &3 222 6.2 2.3
?4 8s/13/83 31 49 173 43 163 21 0. 25 0.72 222 6.6 3.2
95 8/13/83 51 48 175 17 143 24 0. 50 1.48 223 & &6 4.8
76 8/14/83 31 a9 179 14 119 3 0. 50 1.39 223 6.9 4.8
7 B/14/83 91 51 175 12 107 5] 0. 50 1.40 112 [ 5.2
98 8/14/€3 91 33 75 13 70 8 0. 50 1.42 222 & 3 4.7
99 8/14/83 91 32 175 S @5 14 0. 37 1.39 222 & & 4.8
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SURF. GEAR
HAUL ™M/ D/YR LATITUDE LOMGITUDE LEPTH TIME DURATIOM DRISTANCE STRATA TEMP. TEMP.

DEG MIN DEG MIN ") (HR) nNM) {DEG C)(DEG C)
HEHHL DA SRR AR SRR T RS E TR SN R SIS S S RS A s 22 e 4 3 2 20 oS N S 4320 3 St i A
1 7/15/€3 82 29 189 12 T 18 1. 00 2. 09 121 7.4 4.Q
2 7/15/83 32 53 189 11 143 22 1. 00 3. 41 131 7.9 4.2
3 7/14/83 32 S4 189 11 219 1 1. 00 3.17 131 8.0 3.8
3 7/16/63 S2 %4 189 12 32 19 0. &0 2. 02 1351 8.0 3.4
5 7/i156/83 22 40 187 14 53 21 0. 7?0 2. 80 121 8 3 4.0
& 771773 52 57 188 57 143 1 1. 00 2. 80 ct 7.9 4.1
7 7717/8B3 32 51 188 7 219 23 1. 00 2. 46 141 7.7 4.1
8 7/1€/83 32 SO0 186 8 327 2 1. 00 2. 53 131 7.9 3.7
9 7/18/8B3 92 54 187 43 ?3 18 1. 00 3011 121 7.9 4.2
10 7/18/E3 32 51 187 35 137 21 1. 00 3. &4 121 7.3 4.3
11 7/16/€3 52 49 i87 32 9 24 1. 00 a4.11 i21 7.7 4.4
12 7/19/€3 Sa 31 187 21 22 19 1. 00 3. 21 151 7.7 3.9
13 7/19/83 52 36 187 13 339 22 1. 00 2. 91 131 7.0 3.3
14 7/20/€3 92 22 186 53 316 1 0. 80 3.04 151 §. 2 3.7
15 7/2CG/B3 s2 14 186 2% 29 19 1. 00 3. 01 121 8.0 4.6
16 7/720/E3 o2 12 186 27 132 21 1. 00 3. 67 131 7.1 4.1
17 7,/20/83 32 10 1896 17 9 249 1. 00 3.60 121 7.6 4.0
18 7/21/€3 52 7 186 11 220 2 1. 00 3. 42 131 7.3 3.8
19 7/21/E3 92 18 186 23 49 19 1. 00 2.77 111 &. & S.0
20 7/21/83 52 =23 185 951 20 22 1. 00 3. 24 121 7.1 4.0
21 7/22/83 52 34 189 47 49 1 1. 00 3. 34 111 7.3 4.3
2 7/22/863 52 29 185 13 355 4 1. 00 2. 44 131 7.6 3.4
23 7/22/E3 s2 2 185 15 73 19 Q. 90 3. 02 121 7.6 4.3
2 7/22/63 92 1 185 146 132 23 1. 00 3. 02 131 7. & 4.1
23 7/23/83 51 59 185 16 178 2 1. 00 2. 790 141 E. 6 3.9
26 7/23/E2 52 12 184 47 79 1? 0. 90 2. 98 122 7.4 4.1
27 7/23/E3 52 14 184 41 101 21 1. 00 3. 36 1=22 7.4 4.2
28 7/23/€3 52 16 184 4= 132 23 1. 00 3. 36 132 7.7 4.2
29 7/23/E3 S2 11 184 34 219 19 i. 00 3.42 142 7.3 39
30 7/24/83 52 4 184 3¢ aze 21 1. 00 3. 00 152 7.8 3.4
3T 7/25/83 31 S& 184 13 344 1 1.00 2. 99 152 7.8 3. &
32 7s25s83 31 47 184 21 L34 2 0. 80 2.11 - 112 7.3 3.1
33 7725082 51 38 184 2 29 19 1. 00 3.17 122 7.0 4.3
34 /83 51 40 184 7 E2 22 1. 00 2. 83 122 7.2 4.3
35 &/B83 31 35 184 & c3 1 1. 00 3. 07 122 5.7 4.3
3 T/247°E3 s2 1 184 7 e 3 0. %0 2. 88 122 7.6 4.3
3 7/2L/E3 22 4 184 E G3 1? 1. 00 2.72 122 7.6 4.3
36 483 S2 20 184 13 143 a2z 1. 00 2. 78 132 &3 4.7
39 7/Z7/83 52 17 184 < 132 1 1. 00 2. 37 132 & 2 4.2
a0 7/=Z7/E3 22 14 183 97 g2 2 1. 00 2.17 2z 4.0 4.6
41 7/27/83 52 i2 183 Sz g2 19 1. 00 2. 99 122 o. 1 3.0
42 7/27/83 32 9 183 47 77 21 1. 00 2.27 122 & 2 4.9
43 7/27/E3 S22 4 183 37 70 23 1. 00 2. 36 122 .9 5.0
44 7/28/E3 31 3& €3 2 79 2 0. €0 2. &7 122 7.5 4.3
43 7/2%/E3 51 T3 163 24 137 19 1. 00 3. 00 132 7.1 4.7
a4 7/25/€3 31 SS9 1E3 13 cF 22 1. 00 3. 146 zZ2 5.9 4.7
47 7/3G/E3 51 %0 183 7 77 1 0. 80 3.05 z2 6.9 4.8
48 7/30/83 51 S8 163 17 21 19 Q.70 2. 469 112 6. 4 4.2
49 7/30/83 51 957 183 2 122 23 1. 00 3. &3 22 7.4 4.4
50 7/31/83 52 2 183 323 132 2 1. 00 4. 03 132 7.9 4.9
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: SURF. GEAR
HAUL M/ D/YR LATITUDE LONGITUTZT DEPTH TIME DURATION DISTANCE STHatTa TEMP. TEMP.

CEG MIM DEG MIx ) (HR) (NM) vDEG C)(DEG C)
ARERARCETF R RS RO A AR R RE TR AR AS B H TR R W RN AN AR RYFH U2 I IARFRERA TN AFREHRY
51 7/31/E3 52 & 183 52 353 19 1. 00 2. 22 152 7.6 ‘3.4
52 7/31/B3 31 54 183 25 219 23 1.00 2. 88 142 8 3 3.8
53 8/ 1/€3 51 Sé6 182 15 327 2 0. 90 2.87 132 7.1 3.3
sS4 B8/ 1/83 S1 °S1 180 4= 338 19 1. CO 3. 32 252 & 2
595 &/ 1/83 s2 3 18C 55 271 22 1. 00 3. 68 332 6.8 3.1
96 8/ 283 2 9 180 42 23 1 1. 00 3. &2 342 7.9 3.3
57 &/ 2/83 51 §7 180 42 F3 19 1. 00 3.70 322 6.3 4.0
S8 8/ 2/83 51 359 180 aQ 132 22 1.00 3.78 332 &1 4.0
59 8/ 3/83 92 9 180 32 137 1 1. 00 4. 05 332 7.9 4.0
&Q 8/ 3/&83 52 2 180 19 132 3 1. 00 3. 56 332 8.3 4.2
ol 8/ 3/7€E3 52 21 180 32 338 20 1. C0 3.17 252 7.9 39
62 8/ 3783 22 16 180 47 335 23 1.00 3 05 352 7.8 3.9
63 8/ 4/83 31 59 180 SE 353 2 1.00 3. 26 352 7.9 3 2
64 8/ 4/E3 52 2 - 179 55 99 19 1. 00 3. 60 421 &. 3 4.2
&3 8/ 4/83 52 18 179 445 126 22 1. 00 3. 48 431 7.0 4.2
&6 8/ 5/83 52 31 179 32 °3 1 1. 00 3. &7 421 7.7 4.0
&7 8/ 3/83 92 179 24 €8 17 1. 00 2.5 ' 421 7.1 4.0
68 8/ 5/E3 32 a7 179 18 93 22 1. 00 2.85 421 7.6 4.0
&9 8/ 6/83 52 a1 179 26 88 1 1. 00 2. 67 421 7.3 4.1
70 8/ &/83 52 32 179 40 49 19 1. 00 3. 33 411 6. 9
71 8/ &/83 52 32 179 99 201 23 1. 00 3. 39 441 7.9 4.0
72 8/ 7/83 52 34 179 S7 359 2 0. 70 3. 68 451 7.8 4.3
73 8/ 7s83 52 29 179 33 302 19 1. 00 3. 02 451 & 5 3.1
74 8/ 7/83 52 22 179 37 327 22 1. 00 3. 22 431 7.0 3.2
73 8/ 8/E3 32 13 179 36 280 1 1. 00 2. 92 431 6. 8 3.3
76 8/ B8/€3 52 4 179 43 291 19 0. &0 2.28 451 7.1 3.9
77 8/ B/83 5 9 179 45 . 121 2 1.00 3. 91 431 &9 4.0
78 8/ 9/€3 52 &2 179 59 143 1 Q.70 2. 35 431 7.9 3.7
79 E&/10/83 31 3 177 & 9 20 1. 00 4. 24 221 & 3 4.3
80 8/10Q07E3 51 3 177 a7 3 22 1. 00 3.88 221 &£ 5 4.7
81 8/11/83 51 3 177 3% 9 1 1. CO 4. 33 221 6. 2 4.3
82 8/11/83 31 3& 177 4% s3 19 1. 00 3.18 221 6.9 4.2
82 8/11/E3 91 = 177 45 121 23 0. BO 2.89 231 6.7 4.5
84 8/12/83 31 36 177 37 121 1 1.00 3. &5 231 6.3 4.7
8% 8/12/E3 91 37 177 2€ 121 3 1. 00 3.43 231 &. 3 3.2
B¢ EB/12/E3 51 23 177 12 338 19 1. 0Q 3.12 251 a. 2 3.9
87 8712783 51 40 177 & 121 21 1. 00 4,45 231 & 1 4.3
e8 8rs12/E3 51 235 177 16 143 1 1. 00 2. 85 231 7.2 4.3
87 B/13/863 51 28 177 2% 219 2 1. 00 3.39 241 4. 8 4.1
0 8/13/83 51 S2 174 2 126 19 1. 00 3. 39 241 &. 7 5.0
Y1 8/14/83 51 33 174 3 eg 21 1.00 3. 44 222 & 8 2.0
f2 8/15/83 52 139 174 54 °9 19 1. 00 4 €3 422 7.6 4.0
93 8/15/E3 S22 19 174 43 88 22 1. 00 3. 40 322 8.2 4.8
94 6B/15/€3 52 2 i74 39 77 249 1. 00 3. 47 22 8.8 4.7
?5 8/1&/83 32 19 174 43 121 2 1. 00 3. 91 432 7.6 3.9
P& B/1&/€3 S2 16 174 51 121 19 1. 00 3.73 a32 7.7 4.0
57 B8/1&/83 o2 20 174 4& 190 22 0. &0 2.34 4432 8.7 4.0
9e 8/17/83 %2 17 174 50 302 1 1. 00 32 432 8.9 3.5
92 8/17/83 92 17 172 35 9 19 1. 00 3. 44 423 2.1 3.8
100 8/17/83 22 18 172 51 143 =2 1.00 2 81 3.7
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SURF. GEAR
HAUL M/ D/YR LATITUDE LONGITUDE DEPTH TIME DURATION DISTANCE STRATA TEMP. TEMP.

CEG MIN DLDEG MIN o) (HR? {NM) (PEG C)(DEG C)
R TR AR EI NS AR R R A R AR SRS RS A AR AL AR LR AR AARRIARERAN DT AR RRRRIR LA FIRRRARDRN RN SRR

101 8/21/€83 53 26 168 37 T3 19 0. 50 1. 63 721 7.3 4.2
102 8/21/83 53 23 168 32 88 23 1. 00 3. 34 721 8.2 3.6
103 6/722/83 53 =& 168 37 121 1 Q. &0 2. 39 731 7.7 4.9
104 8/22/83 33 =6 168 43 209 19 1. 00 3. 71 741 7.3 4.0
103 8/22/83 93 22 168 352 344 22 1. 00 3. 41 731 7.7 3.3
10& B723/83 33 10 168 5% 121 1 1. GO 3.35 731 7.0 4.4
107 8/23/83 33 & 169 32 121 19 1. GO 2. 53 731 & 7 3.0
108 8/23r/83 33 12 149 4C 219 22 0.70 2. 45 741 &. 4 3.3
109 E/24/83 93 12 169 12 393 2 1. 00 3. 14 751 7.4 3.7
110 8r24/83 S3 3 170 27 219 12 1. 00 2.38 4473 7.3 3.7
111 B-24/83 52 54 170 4C == 22 1. GO 3 40 4353 8.1 3.4
112 8/23/€3 52 S0 170 53 355 1 1. 06 329 433 6. 6 2.4
113 8/25/83 52 57 171 18 219 19 0.70 2.18 443 7.1 4.1
114 ©8/235/83 952 s2 171 42 3393 22 0.73 2. 29 4353 5.7 3.0
115 8/24/83 52 39 171 43 344 1 1. 00 3 14 4532 8.8 3.4
114 8/24/83 92 31 172 33 219 19 1. 00 2.30 4573 7.7 3.2
117 8s26/83 22 2 172 38 344 22 1. 00 2.77 453 7.4 3.2
118 @&/27/83 952 22 172 50 338 1 Q. 20 G. 56 453 B.6 3.5
119 8/27/83 S1 59 172 43 73 19 1. 00 3. 23 423 7.4 4.8
120 8s27/83 31 5% 172 42 126 22 1.00 2.89 433 9.4 3.1
121 B8/28/83 52 7 172 35 77 1 1. 00 3. 57 423 6.8 3.0
122 8/28/8B3 52 14 172 12 219 3 0. 80 2. 0&6 443 7.7 4.2
123 8/26/83 31 57 173 14 e 19 1. 00 3.37 423 2.3 4.7
124 9/23/783 21 47 182 33 ?3 20 1. 00 3. E3 123 ?.3 4.3
125 9/23/83 31 48 182 21 126 2 1. 00 3. 81 133 8 4 4.8
126 </24/83 91 49 182 23 87 1 1. 00 3. E1 123 8.3 3.2
127 ¢/24/E3 31 44 182 20 328 19 1. 00 3. 91 153 7.9 3.9
128 9/24/83 51 45 162 1z 115 22 0. 80 3. 00 132 6.4 5.3
129 9724783 S1 435 181 &6C 77 24 1.00 3. 36 123 9.4 3.3
130 <9/23/E3 21 40 181 41 1135 2 1. 00 3. 24 32 9.1 4.9
131 <9/25/B63 91 2& 181 32 32 19 0. 68 2.329 153 8.2

132 <9/25/83 51 28 181 229 219 21 1. 00 3. 20 143 7.9 4.3
133 9/25/83 51 31 181 28 120 24 1. 00 3. 29 133 7.8 3.2
i34 9/285/83 S1 31 181 2% 3 2 1. 00 3. &3 123 8 4 3.0
139 9/2&4/83 31 14 180 51 208 20 1. 00 2. 83 143 2.3 4.1
136 S/245/63 51 15 - 180 3i 120 21 1. 00 3. 26 133 e.0 4.7
137 <9/2&/83 51 15 180 50 e7 24 1. 00 3. 56 2z 9.3 5.2
138 %/27/83 51 16 180 44 73 2 1. 00 3.27 123 9.0 5.0
139 9/27/83 o1 27 178 47 328 19 1. 00 2. 96 2351 e a 3.2
14Q¢ <9/727/63 31 21 1768 37 120 21 1.00 .14, 231 7. & 4.7
i41 <9/27s83 21 324 178 21 87 24 1. 00 2. 30 221 7.5 4.2
142 9/28/83 31 38 178 az 120 2 0. 80 3.14 23 7.5

143 <9/2E/E3 21 34 178 3 120 19 1. 00 3 93 231 a1 4.7
144 <9/28/E3 21 39 17 3 87 22 1. 00 3.935 221 7.1 3.2
145 ©<9/2B/83 51 38 178 1% 73 24 1. 00 2 25 =2 7.8 S.4
146 <9/25/83 51 45 178 13 a9 2 0. ?0 1. 00 at11 8.0 6.0
147 9/29/83 51 44 178 2= 219 19 0. 40 1. 64 441 7.4

148 <9/29/E3 o1 45 178 13 E7 22 Q.70 2.23 421 7.2 3.2
149 <9/29/83 31 43 178 1° 87 2 1. 00 3. 50 421 & 2 5.7
150 <9/30/e3 51 39 178 15 126 2 1. 00 4.14 431 7.3 4.3
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SURF. GEAR
HAUL M/ D/YR LATITUDE LONGITULE DEPTH TIME DURATION DISTANCE STFATA TEMP. TEMP.

LEG MIN PEG MIN o (HR) tRM) ‘REG C)(DEG C)
AR ARRE RN T AR LU LA AR L AR R AR TR AL AN D IR SN ARRRD RS SHARERARRSRDR D00 33200 AR AR BTN #

151 9/30/€3 S1 41 178 295 312 19 1. 00 3.03 451 7.4 3.4
152 9/30/E2 31 39 178 30 T3 21 1. 00 2. 84 421 &. 9 3.7
1353 9/30/83 S1 Ca 178 23 120 23 1. 00 3.14 431 6.7 4.0
154 10/ 1/7E3 51 40 178 3& 328 19 1. 00 3. 36 431 6. 6

1595 10/ 1/E2 31 a2 178 52 328 22 0. 60 2.08 431 6.9

156 10/ 2r€3 52 10 173 42 87 19 1. 00 3. &1 422 7.2 5.2
157 10/ ar83 s2 10 175 4% 126 21 0. 40 1.73 432 7.3 4.7
158 10/ 2/83 2 9 173 43 &é& 23 1. 00 3.73 422 7.9 3.3
199 10/ 3/83 52 7 179 33 44 1 1. 00 3.33 412 7. 6

160 10/ 3783 52 11 175 21 219 19 0. 20 3.17 442 8.3 3.7
161 10/ 3/83 52 10 175 22 120 21 1. 00 3.93 432 8.1 4.2
142 10/ 3/E3 52 & 175 a2 c3 243 1. 00 3. 84 422 7.9 4.9
162 10/ 4r83 31 36 176 20 220 19 1. 00 3.73 242 8.2 4.2
164 10/ 4/83 51 39 176 10 372 21 1. 00 3. 39 232 7.8 3.9
163 10/ 4/€3 51 2 173 52 339 24 1. 00 319 232 g9

165 10/ S/83 51 42 173 3= ] 2 1. 00 2. 24 2342 8.0 3.8
147 1Q/7 5/83 o1 446 174 353 239 19 1. 00 317 252 7.9 3.8
168 10/ 3/83 21 31 174 43 120 22 1. 00 3. 42 232 7.9

1649 10/ S5/83 g1 32 174 &3 87 24 1. 00 3.17 222 7.8 5.4
170 10/ &/83 51 S1 174 32 120 2 1. 00 4. 21 232 7.7 3.2
171 10/ &/83 31 a8 174 43 241 19 Q.70 2.29 242 7.3 4.3
172 10/ 4/83 51 51 174 332 120 21 1. 00 3. 61 232 7.3 3.3
173 107 &/63 51 32 174 30 <3 24 1. 00 3. 48 222 8.3 3.3
174 10/ 7/83 51 57 173 5= 41 3 1. 00 3. 20 213 8.1

175 107 7/83 51 51 173 3¢ 317 19 1. 0C 2.82 233 2.4 3.9
176 10/ 7/83 51 S5t 173 5% 219 22 1. 00 3. 31 243 2.6 4.2
177 10/ 7/83 21 52 173 &0 126 24 1. 00 3.19 233 2.3 4.9
178 10/ B/E3 31 33 173 37 G3 3 1. 00 3. 39 223 2.1 3.3
179 10/ B/E3 31 399 171 5% 120 19 0. 90 3.79 223 @1 4.9
180 10/ B/E3 31 60 171 343 73 21 1. 00 3. 13 222 8. & 5.2
161 10/ 8rs€3 92 12 171 36 2352 24 Q0. &0 2. 06 243 7.9 3.2
1682 10/ 9/83 52 1t 171 3¢ 339 2 0. 90 2. 26 233 8.1 3.6
183 10/ 9s83 32 21 170 47 i20 19 1. QG 3. .54 233 7.8 3.1
184 10/ S/83 52 20 170 47 g3 22 1. 00 3.98 223 7.7 5.2
185 10/ %/EB3 52 28 170 32 202 24 1. 00 3. 83 243 7.4 3.3
186 10/1Q/E3. 32 € 170 32 .328 2 0. 80 2.76 - 253 7. 9 3.9
187 10/10/83 33 S50 167 1 137 19 1.00 2. 47 732 7.2 4.9
188 10/16/83 33 50 167 18 1°1 22 1. 00 2. 69 742 7.8

1892 10/10/€3 32 30 167 12 87 24 0. BO 2.2 7322 7.2

190 10/11/83 53 49 167 1€ ez 4 1. 00 3.3 722 7.6 &.7
191 10/11/B3 23 451 147 2° a9 19 1. 00 2.25 712 7.8 7.3
192 10/11/63 53 30 167 2C 44 21 1.0C 2. 33 712 7.9 6.8
193 10/11/E3 53 51 167 2¢ 28 24 0. 9C 2. &3 752 7.9 3.6
194 10/12/83 53 49 167 18 153 1 0. 00 G. 10 &332 0.0

195 10/12/83 53 49 167 15 160 2 0. 0C 0.10 632 0.0

194 10/12/€13 52 48 167 1 1460 S 0. 0G0 0. 10 &32 0.0

197 10/12/3 23 4¢& 167 22 150 7 0. G0 0.10 632 0.0

198 10/16/E83 54 47 183 4t 328 19 1. 00 3.12 331 6.7 3.5
199 10/14/E3 54 49 183 2% 3535 22 1. 00 310 3351 7.1 3.2
200 10/17/£3 34 48 181 35 328 19 1. 00 2. 78 991 7.4 3.3
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SURF, GEAR
HAUL M/ /YR LATITUDE LONGITUDE DEFTH TIME DURATION DIETANCE STRATA TEMP. TEMP.

]

DEG MIN DEG mlis o) (HR) (Ni1) 1DEG C)(CEG C)
L g R T R R R BT T R Ly R R R L T R R e O e S e T 232
201 10/17/83 34 45 181 27 284 21 1. 00 3. 09 931 7.3 3.3
202 10/17/863 53 46 181 24 230 249 Q.73 2. 30 541 7. & 3.3
203 10/18/83 94 48 181 12 208 3 1. 0Q 2. 86 241 7. 3.7
204 10/18/83 54 10 180 33 339 19 1. Q0 3. 16 2351 &9 3.5
205 10/18-23 54 12 180 2= 219 21 1. 00 3. 37 541 o 6 3. &
20¢ 10718783 54 14 180 23 131 23 1. 00 3. 06 321 & 9 3.8
2C7 10/19/83 54 15 180 2= 87 1 Q.77 2.72 921 6.9 3.7
208 10/17?/E3 54 17 180 20 68 3 1. 00 3.12 521 & 9 3.6
209 10/19/83 54 S5 180 18 230 19 1. 00 3.11 241 &6 4 3.9
210 10/19/83 23 &0 180 14 231 21 1. 00 3.18 5431 & & 3.6
211 10/19/83 93 37 180 8 1350 23 0.73 1.99 931 6.9 3.8
212 10/2¢/83 53 58 180 2T 328 1 0.23 0. 82 351 7.1. 4.0
213 10/20Q/E3 33 52 180 17 366 3 1. 00 3.Q7 331 7.2 3.3
214 10/29/€3 33 € 180 & 328 19 1. 00 3. 30 3351 7.3 3.3
215 10/2¢/23 52 & 180 < 330 21 0. &7 3.09 9%1 7.1 3.2
21& 10/2G/863 53 18 160 1C 341 23 1. 00 3. 24 951 7. b 3.2
217 10/21/€E3 32 12 180 10 361 1 1. 00 3. 09 951 7.7 3.2
~ 218 10/21/83 31 51 181 13 335 19 1. 00 2. 78 352 &. 7 3.2
219 10/21/E3 51 49 181 16 3e3 21 1. 00 3. 22 asz2 & 4 3.0
220 10/22/E3 91 44 181 25 23 1 0. 33 1. 69 322 & & 4.9
221 10/22/83 91 43 181 28 44 2 0. 83 2.43 312 5.9 3.4
222 10/22/63 S1 44 181 2& 49 4 0.15 0. 40 312 & 3
223 10/22/83 52 1 181 20 3e8 19 1. 00 2. 33 352 6.1 3.2
=24 10/22/E3 52 & 181 27 328 22 1. 00 3.02 3sa & & 3.5
225 10/23/E3 S2 5 igt 3¢ 284 1 1. 00 3.13 3s2 & &6 3.5
Z26 10/23/83 s2 4 181 42 219 2 1. 00 3.08 342 4. 2 3.7
227 10/23/83 51 &3 181 40 a7 19 1. 00 3.32 22 6.9 5.0
228 10723783 21 °4 181 43 g2 21 Q.23 0. 40 22 3.9
229 10/2Z7E3 31 %4 181 44 87 22 0. 30 1. 60 322 6.2
230 10/23/83 S1 54 191 473 ea 23 0. 33 1 20 322 &. 3
2321 10/24/83 91 54 181 47 ?3 1 1. 00 3. 16 322 6.3 3.3
232 10/23%/E3 J1 393 181 353 120 2 1. 00 32.73 332 6. 4 4.3
233 10/25/€E3 51 97 182 1 293 19 1. 00 2. e4 3352 6. 4 3.9
234 10/25/83 s2 3 162 = 317 = 1. 00 3. 42 252 6.3 3.6
2395 10/2%/€63 32 1 ie2 < 120 24 0. 28 C. 84 332 & 6
236 10725783 51 &9 182 £ 2C2 2 0.7% 2. 10 342 4.4 4.6
237 10/257E3 2 7 182 1C 87 4q 1. 00 2. &9 322 7.1 3.0
=38 10/23/E3 a2 16 163 5¢ g7 20 1. 00 2.13 321 7.0 4.7
2329 10724783 =z 12 183 47 19 20 1. 00 2. 03 311 & 7 4.3
240 10/2¢/E3 2 17 183 5: 120 22 1. 00 2. 47 31 7.7 &. 7
241 10/27/23 2 13 182 5S¢ [=1-) 1 0. 12 Q.40 321 & &
242 10/27V/E3 52 29 1684 27 120 20 1. 00 2. 34 321 & 7 4.4
43 10/27/E3 S22 i84 23 87 22 1. 00 <. 04 221 &9 4.8
=244 10/28/E3 52 37 185 12 87 2 1. 00 3.13 321 7.1 2.0
2435 10/2E/E3 S2 a3 1895 38 131 20 1. 00 2.47 321 7.0 3.7
<44 10/2B/E3 22 432 163 3% 49 21 0. 27 0. &8 3ia &. 7
247 10/29.E3 952 91 186 13 58 3 1. 00 2.78 321 & 2 3.7
248 10/25/€E3 52 51 186 24 aq 2 1. 00 2.13 311 &8 . 5.9
249 10/27/83 33 1 186 4z 120 2 1. 00 3. 21 331 & 7 4.0
250 10/29,83 33 S5 167 2 6b 22 0. 82 3. 00 321 &. 9 3.9

06T



SURF. GEAR
HAUL M/ D/YR LATITUDE LONGITUCZE DEFTH TIME DURATION DISTANCE STrRATA  TEMP. TEMP.
DEG MIN DEG MIN ) (HR) (NIT) "DEG C)(DEG C)
A AR R PR AR R AR R AR RS I N RS A R AR R AR AR S R A D R IR R R BB RIRAD T AR AL RD R IR R G

251 10/22/€E3 53 5 1E7 11 a4 23 Q.73 2. 37 311 & 8 4.3
252 10730783 a3 1 187 22 120 2 1. 00 2.63 321 7.2

253 10/3G/E3 22 &0 187 52 219 4 1. 00 3. 41 311 7.3 3. 6
Z%4 10/30/83 33 1 188 1°¢ 301 19 1. 00 2. %92 351 b4 & 3.9
2T5 1Q/35C/EQ 93 7 188 1€ 246 22 1. 09 2. 43 351 & 7 3.5
%46 10/350/E3 53 3 186 34 366 24 Q.73 1.78 331 & 7 3 4
=37 10/31/83 33 2 188 33 132 3 1. 00 2. 82 331 &7 4.0
=98 10/31/83 53 3 188 33 71 16 0. 38 1. 24 321 4. 4 3.8
2399 10/31/83 33 11 189 1% 301 19 Q. %5 2. 67 3351 5.7 3.4
<60 10/31/83 S3 17 189 23 208 22 ‘1. 00 3.27 341 [ | 3.7
2el 10/31/63 53 1 199 18 120 23 0. 8& 3. 62 331 4.3 3.8
=62 117 1783 33 19 189 12 T3 1 1. 00 2.28 3=1 & 2 3.9
263 11/ 1/83 53 22 189 27 328 4 1. 00 2. 47 351 4.3 3.2
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